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Jan. 7th, 1868. 

The President, Db. Hays, in the Chair. 

Thirty-three members present. 
The following papers were presented for publication : 
'' Description of some extinct fishes, previously unknown." By £. 
D. Cope. 

" Monograph of the Alcid»." By Elliott Coues, M. D., U. S. A. 



Jan, 14:th* 
Mr. Vaux, Vice-President, in the Chair. 

Twenty-six members present. 

The death of Edwara B. Orubb, of Burlington, N. J., a member 
of the Academy, was announced. 

On leave bemg granted, the Committees on the following papers 
reported in favor of their publication in the Proceedings : 

" On the habits of a Tipulideous Larva." By E. D. Cope. 

" Mechanical theory of Solar Heat." By Jacob Ennis. 

" Description of five new species of Central American Birds." By 
Geo. N. Lawrence. 

On motion, it was resolved that these papers should be printed in 
the Proceedings for December, 1867. 



Jan. 21st* 
Mb. Cassin, Vice-President, in the Chair. 

Twenty-three members present 
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The following paper was presented for publication : 
" List of bir£ collected in Southern Arizona by Dr. E. Palmer, 
with remarks by Dr. Elliott Coues, U.S.A." 

E. D. Cope made some obseryations on some specimens of Vertebrata pre- 
sented bj Wm. M. Gabb, of San Francisco, which were procured by him in 
western Nevada and the northern part of Lower California. 

Of reptiles were two undescribed species of Boas, thus increasing the 
species of the Fauna Nearctica to four, all of which belong to the family 
Lichanuridae Cope. The new species belong to Lichanura Cope, and are 
thus characterized : L. roseofnsca; scales In 36 series, those in the or- 
bital ring seven or eight, the anterior fused into a large preocular. Loreals 1 

Color brown above. Bellj and especially gular region pink shaded. Length 
two feet five inches. L. myriolepis; scales in 45 rows, those in the or- 
bital ring of equal size, ten in number; loreals J. Color leaden blue, with 

three rustj red bands extending throughout the length, but very Indistinct 
on the anterior half of the body. 

Of mammalia he noticed a good specimen of the Lagomys princeps, 
from an elevation of 10,000 feet on the Sierra Nevada, near lat. 32®, a locality 
about 10° further south for the genus than had been hitherto recorded for 
this continent. Another interesting species was an Arvicola, allied to the 
A. modesta of Baird, but not described, from Pigeon Springs, on the 
eastern boundary line of California, east of Owen's Valley. The characters 
are as follows : Arvicola c u r t a t a Cope ; one of the smallest species of the 
genus, di£fering from A. m o d e s t a in its much shorter hind foot and tail, 
in the lower anterior molar with two external triangles instead of three, in 
the very light color, and other points. Bars well developed, the marginal 
half loosely furred externally ; long silky hairs from the meatus within, on 
the exterior two-thirds. Anterior lower molar with a posterior triangle, 
three internal and two external triangles, with an open trefoil. Tail veitebrs 
a little shorter than the hind foot, and about one-half the head. Hind foot 
a little over half the head, and five thirds the length of the fore foot. Some 
long hairs at the bases of the toes, posterior half of the sole densely hairy. 
Hair on upper surface of feet very long, concealing the claws. Fur rather 
long, dense, base dark leaden, followed by a light grey, and light brown tip 
on the upper parts of head and body ; general resulting color above light 

greyish brown ; below and feet white. 

In. Lin. 

Length to end tail vertebrae ^ 2 9*4 

<< head, (slightly crashed) 10-1 

<< tail vertebrae 4-8 

" ear from meatus 2* 

" fore foot 3-8 

" hind foot 6- 

" whiskers 10-8 

On &yorable reports of the Committees, the following papers were 
ordered to be published : 

A MottograplL of the ALCID2. 

BT ELLIOTT COUES, A.M., M.D. 

Assistant Surgeon United States Army. 

**Hinc bonus MoehringiTS, bonlBrissonivs, Kleinivs, Linna6 cet. sedin medio in omnes 
Veritas et Natursa ordoT^Aiflaf. 

The AleidtB Contained in the collections of the Smithsonian Institution, 
Washington ; the Academy of Natural Sciences, Philadelphia ; the Society of 
Natural History, Boston ; the Essex Institute, Salem ] and in the private cabi- 
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net of Mr. Geo. N. Lawrence, of New York, have been examined in the prepa- 
ration of the present memoir. The writer tenders his acknowledgements to 
the officers haying immediate charge of these collections, for numerous favors 
shown him, in a variety of ways, during the prosecution of his researches. 

Nearly all the known species of the family are represented in the several 
collections above named ; and the libraries of these Institutions contain all 
needed works of reference. Being based upon such ample data, this monograph 
ought to embody all that is known of the Alcidx in a technical point of view, 
and constitute a fair exponent of the same. The writer ventures to indulge 
the hope that it may not be found to fall far short of this standard. 

Before proceeding to the proper matter of the subject, it may be well to 
glance at what has already been done in this family of birds. Following is a 
list, in chronological order, of the principal works in which Alcidx are made 
more or less of a specialty, with remarks upon each. It is obviously by no 
means a bibliography of the family; only those works being noticed in which 
some special point is presented. It may pass, however, for a reviewing sketch 
of the literature of the subject, and as such may be valuable and helpful to the 
student. Consultation of most of the works mentioned below is absolutely 
necessary to a correct understanding of the subject, except in so far as it may 
be obviated by perusal of the text of the present paper. 

I. Review of the Literature of the Family. • 

Certain species of Alddm made their appearance in the very earliest ornitho- 
logical writings of which we have any knowledge, long before the establish- 
ment of the science upon any fixed and recognized basis. However desirable 
it may be — as well in justice to early authors, as tending to bring the whole 
subject in the strongest light — to collate and identify, as far as possible, 
the older names of these species, the attempt to cite as authoritative names 
and descriptions which antedate the foundation of the binomial system 
of nomenclature would be at once embarrassing and profitless. There must 
be a fixed initial point for the commencement of authority in the matter of 
names in the existing system of zoological nomenclature ; otherwise a writer 
might adopt names at pure caprice ; in which event the species he treats of 
would be recognizable only by synonymy adduced, or descriptions appended, 
and names would fail of their proper purpose by becoming simply indices of the 
extent of his philological research. The date of the tenth edition of the Sys- 
tema Naturae fuirnishes an unobjectionable starting-point, beyond which in- 
vestigation need only extend from motives of curiosity ; and is on several ac- 
counts more eligible than the date of the twelfth edition. 

Mcehring, a mononomial author whose work appeared in 1752, has very fre- 
quently been quoted as authoritative, notably, among European authors, by 
Gray, and among American by Cassin, Baird, Bryant and others, including the 
present writer. Five genera of ^/«W«are instituted in this work of Moehring's : 
(1) Chenalopez, based on Alca impennie ; (2) Spheniseus^ upon FrateraUa arctiea ; 
(3) Arctiea^ upon Mergulue alle ; (4) Vria (sc. tZria), upon U. grylle; and (6) 
Cataracte^j upon Lomvia troile. Of these five, Aretiea and Cataraetee have never 
come into use, except in an isolated instance or two ; (fria is in universal em- 
ploy, accredited, however, as it should be, to a later writer ; Sphenieeue is used, 
in an entirely different acceptation, for a genus of Penguins ; and Ckenalopez 
for an Anserine genus. These names, though all positively identified, will not 
be countenanced in their Moehringian acceptation, for reasons just mentioned. 

(1758.) LiNNAUS, Syet. Nat., ed. x. — The Linnsean genus Alea at this date 
comprehended six species, to wit : impennie, torda^ '* pica," arctiea, lomvia, alle. 
Two Guillemots — gryUe and troile — are presented under the genus Colymbua. 
Excluding from these eight species Alca ** pica," which is the winter plumage 
of torda^ we have at the outset of authoritative records seven Linnsan names, 
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for as many valid species, representing as many distinct genera. The twelfth 
edition (of 1766) gives us nothing new. 

(1760.) Bbisson, Omitkoloffia. — This author gives ' excellent descriptions of 
the then known species, bat adds no new valid ones, though several stages of 
plumage are characterized under distinctive names. He was a poljnomialist 
— to our lasting regret, and his great misfortune — and therefore not authorita- 
tive in the matter of species. With those, however, who quote him for genera, 
his Fratercula will stand as the name of the genus of which Alca aretica Linn, 
is the type ; and his Uria for that one typified by Uria grylle. 

(1764.) Bbunnich, Ornithologia Borealis. — This author was a strict binomi- 
alist ; the question of the adoption of his names only hinges upon the accepta- 
tion of Linneus at 1758 or at 1766. Brunnich's names are in general employ, 
as they should be. The chief point of this work, regarding the Auks, is the 
characterization of Uria rir^via^ which, though known long before, had been 
usually referred to troile, Brunnich describes the young or winter plumage of 
Utamania torda under the names " unisulcata '' and *^ balthica ;" the young 
Fratercula aretica as "Alca deleta ;" the albino Mergtdua alle as "Alca Candida;'' 

various plumages of Uria grylle as " grylloides," " balthica," and (No. 

116). Brunnich's " Uria lomvia " is Colymbtu troilU Linn. ; his " Uria troille " 
and " Uria svarbag " are both Alca lomvia Linn. ; his " Uria alga " is ringvia 
^ Briinn. in winter plumage. His descriptions, though brief, are all recognizable. 
(Species noweighl.) 

(1769.) Pallas, Spieilegia Zoologiea^ fcuc. v. — Among the writers of the 18th 
century, no one contributed so much to a knowledge of the Alddm as Dr. 
Pallas. He introduced more new valid species than any other writer, and gave 

■ US our first knowledge of some of the curious forms from the North Pa^fic. 
His works claim the high eulogium, that every one of the species they contain 
are identifiable from the descriptions, and that a species is very rarely twice de- 

.scribed as new. In the Spieilegia four species are for the first time described : 

.Alca cirrhataj A. psittaculaj A. cristatella and A. tetracula. A white state of 
plumage of Uria grylle (or possibly of U. columba) is described as " Cephus 

Ilacteolus." The four species above mentioned are well described, and illus- 

rtrated by plates. (Species now twelve ) 

(1785.) Pennant, Arctic Zoology. — Although the author used only vernacular 
Aames, his work must be here considered, since in it four species are for the 
first time presented. These are the " Antient Auk " (for which the author is 
^indebted to Dr. Pallas' MS.), the "Labrador Auk," the " Pigmy Auk," and the 
" Marbled Guillemot." The second and third of these are very dubious spe- 
cies, which have never been located to the entire satisfaction of ornithologists 
.(cf. infrfl, under head of Fratercula aretica and Simorhynchtu ptuilltu) ; the first 
and fourth are good species. In this work the future Uria columba is hinted 
.at, but not named. (Species now fourteen.) 

(1788.) Gmblin, Systema Natura. — In this compilation by the professional 
plagiarist nothing new is given, but some points require notice. The genera 
Alca and Colymbus retain, in general, their Linnsean signification. Pennant's 
four species, above noticed, appear in proper Latin garb, as Alca antiquaj A, 
labradorica^ A. pygmsea and Colymbus marmoratua ; Pallas' four species are 
continued. " Cepphus lacteolus " Pallas re-appears as " Colymbus lacteolus." 
Linnaeus' " Oolymbus " troille is repeated, of course ; but the other two species 
of Murre, though having already made their d^but, are discontinued, unless 
one of them is intended by a certain " Colymbus minor" Gm., for which 
IBrunnich's Nos. 110, III, are cited. ^/ea"pica" and .^. " balthica " are 
perpetuated. (No additions ; species still fourteen.) 

(1790.) Latham, Index Omithologicue. — This is the one of Dr. Latham's seve- 
ral works in which species are binomialized, and it is therefore the authorita- 
jtive one. Bzeept in Adopting Uria (after Brisson), the Index is nearly a repeti- 
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tion of Gmelin. We have nothing new, except the first nnequiyocal Indication 
of Uria columba in Latham's '^ Vriagrylle Yar. B, from Aoonalaschka " ('' fascia 
alarum gemina alba," which was " grylle Var. A " of Latham's Synopsis, vol. 
iii.) " Alca Candida " Briinn. and " Oepphus lacteolus " Pallas — both of which 
are merely albinos — still hold their ground ; but the nominal species based 
upon the plumages of Utamania torda^ hitherto rampant, subside into '' yarie- 
ties." (Species still fourteen.) 

(1790.) BoNNATERBE, Encycloptdie MethodiquCj Orn. — Genus Pinguinus insti- 
tuted, with Alca impennis L. as type. A certain " Uria nivea " is named, for 
which the author quotes Pallas, Spec. Zool. y. p. 33 (<' lacteolus "; == albino 
ffrylle or columba). 

(1794.) DoNNDOEPF (JoHANN Auoust), BeytrUge Zoologische, zweyter band, 
erster theil. — The great synonymist of the eighteenth century, as he fairly de- 
serves to be called, gives no descriptions, but laboriously collates astonishing 
lists of synonyms. , In the cases of some well-known birds, the citations stretch 
over several pages, giving one such an idea of the extent of the ornithological 
literature of the last century as could hardly be gained from any other work. 
Donndorff follows Linnaeus in his reference of the Auks to two genera, Alca 
and Colymbut; the now sub-family Urinse composing his " Colymbi mit dreyze- 
higen Fiissen," as distinguished from the four-toed Divers proper. With this 
author Alca " pica " and " balthica " revive ; ^. " labradorica " and A. " pyg- 
maea" continue in their original significance ; Pallas' four species remain, and 
also his nominal species " lacteolus ;" five varieties of ^ry//« are enumerated, 
of which Var. " B " is columba. By the names " Colymbus minor " and " troile" 
the author probably intends to distinguish two species of Murre, but his syno- 
nyms are inextricably confused. The var. "^" of troile is, however, unmis- 
takeably r.ngvia of Briinn. 

Such was the general status of A.lcidine literature as it came from the hands 
of the writers of the eighteenth century. We have fourteen well-kn^wn valid 
species, and indications of the fifteenth {Uria columba). 

(1801.) Lbpechin, Nova Acta Petrop. xii. — Alca camttehatica described. 
(Species now fifteen.) 

(1811.) Pallas, Zoographia RossO'Aaiatica. — Dr. Pallas for the second time 
comes forward to take a long step in advance of his contemporaries, with nu- 
merous new species from the North Pacific, and with a more extensive sub- 
division of the family. Six valid new species are described : to wit, " Cepphus " 
columbOj " Cepphus " carboj " Alca " monocerata^ " Uria " aleutica^ " Uria " dubia^ 
and " Uria " pusilla. Pour known species are re-named : the Antient Auk 
being called " Uria senicula," the Camtschatkan Auk " Uria mystacea," the 
thick-billed Guillemot " Cepphus arra," and the marbled Guillemot "Cepphus 
perdix." "Cepphus lomvia," Pallas, equals "Uria lomvia," Brunnich, equals 
" Colymbus" troiUj Linnaeus. As in 1769, Dr. Pallas calls the Guillemots all 
" Cepphus ;" all the other Auks are consigned to " Uria" except the PuflBns, for 
which the generic name " Lunda " (after Gesner) is employed. Alca psittacula 
is ranged in this genus. (Species now twenty-one.) 

(1811.) Illigeb, Prodromus. — Genus Mormon instituted for the Puffins. 

(1816.) ViEiLLOT, Analyse. — Genus Mergulua (after Ray) adopted for Alca alle 
Linn. Genus Larva instituted for the Puffins. Genus Alca " Linn." adopted 
for eristatella. 

(1818.) Transaction* of the Linnaean Society, xii. — Sabine re-names the thick- 
billed Guillemot, as " Uria Briinnichii ;" Leach, a few pages further on, bestows 
another name on the same bird, — " Uria Francsii." 

(1819.) Merrem. — Genua Simorhynchus instituted, 'Vfiih Alca cristatellaF&ll&s, 
as type. (Fide G. R. Gray.) 

1868.] 
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(1830.) Tkhuihce, ifaa. Om., ii,— Genua PhalerU inatilnWd, wUh piUtaeuta 
Pall. KB tjpe ; containing this species and crittaUUa Pall. 

il831.) Nauhann, Itii, p. 719, pi. T, — The three known apeciea of fYatereula 
lornon," 111,) are reiiewed, with figurea of the heads, A fonrtb species, 
Uorroon comiculaltim, is added, (Species now twentj-two,) 

(1823.) LlCBTSNSTSiN, Verzeichnut, etc. — Alca camttchatica Lepechea is re- 
named " Mormon Buperciliosum." A certain '' UHa Maodtii" la established, 
which is frequently quoted as a sjnon^m of Uria columba, but appears to be 
rather an imperfect state of plumage oi grylle. 

(IB24-5.) Stspbins, Contimtalion o/Shaa'i Gm. Zool., lii,, liii.— The specias 
of the Bub-familj Vrinie are all included in the genua Uria ; Che tjpe of the 
geaas—ffryllt — is re-named " scapularia." Fhalerii Temm, is adopted for the 
SUrikis, compreheading pfl'^roruia, telracala, erittaletla and "pygmiea,," the 
latter being the same aa Gmetin's species of that name. Fralercula Stibb. is 
adapted for the Puflins, though Sf/nlhtibor^mphui anliguus is included in the 
same genus, F, gladalit Leach appears.* Ray's apetiEc name for iftrgaltit 
aile — melanoteucus— is adopted. Utamaaia n. g.,-!- based upon A. tarda, is in- 
stituted ; Aica " pica" is also ranged under it aa a valid species, — making its 
last appearance upon the ornithological stage. (Specjea now twenty -three.) 

(1827.) Bonaparte, Zeoiogical Journal, iii. — Alca monocirala Poll., redes- 
cribed aa " Phaleris cerorhynca.'' 

(1828.) BoNiPiRTK, Syn. Birdt U. S. in Ann. Lye. Hat. ffiil. N. T. ii. — Alca 
monoctrata Pall, redescilbed as " Cerorbinca occidentali?,' In a foot DOte, 
under head of " i'^oierij criitalellaTetani.," Bonaparte quotes: "Alca cristfttella 
et pygmffia, crested or flat-billed Auk, Lath. syn. iii, pi, 95, Gg. 4. Phaleris 
cristatella PI. Color. No. 300,1 ^'ca criatatella Vieill, Gal. Oia, p. 297." (!) 

(1828.) ViOOBS, ZooiogicalJournal, It.— " Uria breviroatria" named. This is 
nndoubledly the young of a previously known apecies of Brachyrhaviphui, but 
has netpr been poaitirelj identified. It ia usually regarded as the young B. 

(1829.) EscHSCHOLTZ, Zoological Atlas. — Genae Chimetina instituted upon 
Alca mcnaccrnfo, Pall,, and the species called " Chimerina cornuta," Genus 
Ombria instituted upon Alca piittatula, Pall., epoa which Temminck had pre- 
viously baaed hia Fkaltni. 

(1829.) Kaup. , — Genns Cyelorrkynckua inatituted upon Alca ptittacula 

Pall. (Fide G, R, Gray,) 

(— ?) TemmimCK, Planchei Coloriio. (No, 579).—" Urio " Wurmiiwrnrnt des- 
cribed and figured. (Speciea now twenty-four.) 

(1837 ) Bbandt, Bull. Sc. Acad, fmper. Si. Peleriburg, ii.— During the time 
between the close of Dr. Pallas' labors and the appearance of Prof. Brandt's 
paper, there was a great deal of subdividing and re-arranging of the Aladte, and 
much sawing of the air in a variety of ways; but, beyond the addition of three 
species, nothing new or specially noteworthy was put forth. Prof. Brandt 
originates a new claseifi cation of the Auks, (the first one which lays claim to 
any truly scientific character), institutes aeveral new genera, and describes four 
new species, besides re-naming some others. 

The Auks are primarily divided into two " tribes," called " Pterorhines " and 
" Gymnorhines." Under the former are ranged the true Auks, the Guillemots, 
and the Sea-dove ; the latter comprehends all the rest of the family. The cha- 
racter is found in the feathering or nakedness of the noatrila. This scheme is 
spoken of more at length further on, and therefore need not be here criticised. 

• This gpscies must have bean previously named olsewherB. ainoe Nauinann hae it in 
the Isis In iS^l; perhaps In the Trans. LJnn.Soe. of 181S, or thereabonta. 

! Named in ISIS. 
PI. Color. Ho. led representa oamtKAofiM Lepecbin, not crMataUo Palliia. 
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%^' *^®^ genera are numerous. Of these Brachyrhamphus^ (type marmoratus^) 
(tYh ' (tyP® troile,) Synthliboramphus^ (type antiquuSj) and Ptychoramphus^ 
I **^'^"*>) ^'^^ *^^ valid, and were much needed. On the contrary, Tylo^ 

Tmmphtta, (type crUiatellus^) Ceratohlepharum, (type arctica^) and Gymnoblepha^ 
rum, (type cirrAa^fl,) were not called for, being antedated respectively by fi'tmo- 
fhynehtbs Merrem, (1819,) Fratercula Brisson, (1760,) and Lunda Pallas, (1811.) 
The founding of a subgenus, Apobapton^ upon the type of Brachyrhamphut^ 19 
out of order. In the choice of names for the two subdivisions of Uria the au- 
thor is unfortunate in taking the specific designation of the types of these ge- 
nera, particularly in the case of Lomvia^ which must stand for the genus of 
which troile is typical, necessitating a change in the specific appellation of one 
species of that genus, whose synonymy was already overburdened. 

The four new species are Phaleris microceros, Braekyrhamphus Wrangeln^ B. 
hraeht/ptenL8^ and B. Kitilitzii. Of the three last, Wrangelii is only to-day iden- 
tified. ; the other two remain unknown, except by Brandt's description. Brachyp^ 
terus is said to have the tarsi longer than the middle toe, which distinguishes 
it from all the known species of the genus. Kittlitzii is evidentlv a young bird, 
and probably not a valid species. It is very near Uria breviroatris^ Vigors, if 
not the same, and may be the young either of marmoratus or Wrangelii. The 
present monograph does not recognize it as valid, leaving only three really 
new species to be attributed to Brandt's paper. 

Brandt identifies and retains Uria dubia Pall, under name of Phaleris dubius; 
Alca pygmsta Gm. as Uria pusUla Pall,, under name of Phaleris' pygmaea. Uria 
^^rmtjgtisume Temm., PI. Color. 5*79, is renamed Braekyrhamphus (Synihlibo- 
ramphres) Temminckii. Alca monocerata Pall, is renamed Cerorhina " orientalis," 
probahly through a lapsus calami for ocddentalis Bp. (Species now twenty- 
seven. ) 

(1836.) Bonaparte, Geographical and Comparative Litt. — Phaleris microceroa 
Brandt is renamed as Phaleris " nodirostra." 

(1839.) Vigors, Zool. Voy. Bloaaom, — Alca antiqua 6m. is renamed as "Mer- 
gulus cirrhocephalus." 

(1839.) Audubon, Orn. Biog, v. — ColymJ>ua marmoratua Gm. is renamed 
"Uria Townsendii." Audubon's figure of the supposed adult bird maybe 
really ^rachyrhamphua Wrangelii Brandt. His figure of the supposed young is 
really the adult B, marmoratua. 

(1845.) Gambbl, Proc. Acad. Nat. Se. Phila. — Uria aleutica Pall, is renamed 
as '* Mergulus Cassinii." 

. (^^"^9.) Gray and Mitchell, Oenera of Birda^ iii. — A great blemish is the 
is }®^^ii of the Penguins as a subfamily of the Alcid«, coming in between the 
,'^^^¥^® and the Murres. Otherwise the arrangement here adopted of the Al- 
cidae ig g^g faultless as any ever proposed. Three subfamilies are recognized : 
Akinse for the true Auks and the Puffins ; Phaleridinas for the Starikis ; and 
VriTifB^ for the Guillemots. (This arrangement is noticed further on in con- 
nection with Prof. Brandt's paper, under head of the general characters of the 
lamily^^ Fratercula Brisa. is adopted for the Puffins; Phaleria Temm. for all 
^ Starikis, except Alca monocerata Pall., for which Cerorhina Bp. is used ; 
^^^hyrhamphua Brandt, in the same acceptation as used by its founder ; Uria 
riss. fQj. t^e Guillemots ; and Arctica Moehring, for the Sea-doves. Under the 
fa-a of the latter, besides aWe, are ranged cirrocephalus. Vigors, and Cassinii, 
*^^el, with the exception of which, the lists of species are very accurate 
^ . "^ery full. Alca pygmaea Gmel. is identified with Uria puailla Pallas ; 
'^ Mandtii Licht. is used for Cepphus columba Pallas. 

Va85x.) Bonaparte, Proc. Zool. Soc. London. — A new genus and species 
.^acribed — Sagmatorrhina Lathami, with which Alca labradoria Gm. is 
^^eixtified. (Species now twenty-eight.) 

(1856.) Bonaparte, Comptea Rendua^ xlii. — That portion of the Tableau 
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Comparatif des ^elagieus which regards tbe Aula repreeeiits Terj netrlj the 
claBBiGcation now most in TOgaa, founded by Mr. O. R. Gray. The familj ia 
diTided into three aubfamilieB— .i'eifue, embracing only two apecies; FhaieriiHaa, 
compriBing all the Starikia ; and Uraue, iacluding tbe anillemOtB. It ia thug 
the aame aa Oray'3 airangnment, except in excluding tbe Penguina ; but Id its 
minor details it ia unique in sereral I'eaturea. The geuas Pinguimu, Bonna- 
terre, ia adopted, and Aiea left for tarda. Siniorlti/nehtii, Herrem, is taken for 
ita type, {eritlalelltu) and Phaitrii, Temminck, for ita type, (piitlaeala ;) the 
other small Phaleridines aie ranged under T^lorhamphu) Brandt, except miero- 
ceroi, which ia put under Ciceronit, Reichenbach. Uria U subdivided into 
Zoniiria Brandt for the larger species, and " Cepbus " Pallas for the smaller 
onea. Hostof tbeae pointa are tenable, but aome are not. Some very obrious 
improprieties are evident in the handling of the species. Tbua Bonaparte in- 
sists on retaining " occidentalia " and " nodirostra," two namea of his own 
that he knew were antedated, one by monocerala Pallaa, and the other by 
mtOTOcero; Brandt. Uria calumba is ranged as a synomym of gryllt, while 
Mandtii ia allowed to take ita place. The Uria "unicolor" Benicken, 
which, according to the best authority, ia only a state of plumage of grylU, 
is given aa a valid species, and referred to a different subgenus. In this 
paper, as in others written towards tbe close of the life of the great ofaltbol- 
ogist, may be discerned an Inclination to lead opinion by the mere weight of a 
name, or force of personal authority. 

(IBSB.j Gabbih, in Baird'i Birdt of North Ameriea. — Bonaparte's article just 
spoken of is made the basis, in a general way, of Mr. Cassin's paper, but with 
aome important modilicatiDna. Only two subfamilies are admitted, Aleiiue and 
Urinte, the former comprehending ibe Auka proper and the Starikia. ChertatO' 
pex Moehring is uaed eis a sub^neric appellation for Alta inpennii. Horvton 
lUiger is nsed for tbe Puffins, with Ltinda Pall, and Fraltrcula Uriss. aa aub- 
generic divisions. Phaltria Temm. is employed generically for the majority of 
the Phaleridine forma, with Simorhynchui Merrem, 7)/lorAamphu3 Brandt, and 
Giceroni'n Reichenbach, as subgeneric divisions. The erroneous ossignmenl of 
Tgtorliamphui ia tbe same as that made by Bonaparte. Tbe forms not included 
under Phalerit are each given independent generic rank. A new species of 
Ctrorhinaia described — C. Sucklryi — for a diacusaion of which the reader ia re- 
ferred further on. Among tbe Ihino!, tbe genus Uria Moehring is subdivided, 
after Keyserling and Blasius, into two subgenera — Uria proper and Cataracla 
Moehring. Braehyrhamphia Brandt ia adopted for the Murrelels,* with Apobap- 
ton Brandt as a subgenna. 

This article treats of all tbe known species of tbe family, and is, in fact, a 
monograph of the subject, at once very accurate, and, as far as it goes, com- 
plete. Excellent deacriptions, in most cases original, are given, together with 
many synonyms, lists of specimens in tbe museum of the Smithsonian Insti- 
tution and Philadelphia Academy, and critical and explanatory remarka. 
Allhougb tbe present writer does not endorse alt of the opinions maintained 
in this article, be considers it as by far the best that haa ever appeared in 
print. (Species now twenty-nine.) 

(1859.) Xantus, iVoe. Aead. Nat. St. Fkila. — BTOchyrhamphut kypolmeus, 
a new apecies, described. (Species now thirty.) 

(1861.) Bryant, Ftoc. Boil, Soc, Nat, Hill. — "A monograph of the genua 
Calaracla Moehring," with full lists of aynonyms, ood very accurate descrip- 
tions. The family is named " Piautidne " after Klein. The genus is considered 
in its restricted sense, including only troilt Linn., ringvia Brtinn., and lemiiia 
Linn., U> which a new species, C Californicui, is added. This ia a very valua- 
ble contribution. (Species now thirty-one.) 

• The presentwiiterpiaposea this English nune tor the species of Bradiyrhamfhui. 

[Ju. 
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(1862.) Newton, iW», Oct. Prom among the many contributions to the 
Natural History of the Great Auk, this admirable paper is selected for special 
mention, both as embodying about all that was known upon the subject pre- 
vious to its publication, and as containing the results of the diligent and care- 
ful researches of the author and llr. J. Wolley, in Iceland. It is probably the 
best article upon the subject extant ; to which the reader may refer in full 
confidence that he will find an epitome of our present knowledge. Mr. New- 
ton is of opinion that the Great Auk may still lire. He attributes the extinc- 
tion to which it is surely doomed, mainly to direct human interference. The 
paper is again referred to, and quoted, in the present memoir. 

(1867.) ScHLEOBL, Catalogiu of the Museum of the Payt'Bat, Uvraiaon iz. 
The article '^ Alca " is in one sense nearly a monograph of the subject, since 
the greater part of the species of the family are represented in the Museum of 
the Pays-Bas, and therefore admitted as valid by the author. Unfortunately, 
however, the author's ultra-conservatism, on matters specific as well as 
generic, does not allow him to keep pace with the progress of science, and as 
a consequence, his system of nomenclature and classification is simply curious. 
One seeks in vain to divine the reason for the maintenance and expression of 
such peculiar views, unless it be the author's intention to administer a sort of 
counter-irritant as a remedy against Brehmomania, or to launch a severe 
satire against the ''furor genericus," and other crying evils of the day. Such 
extreme views, if discreetly indulged for either of the charitable purposes just 
suggested, are perhaps excusable ; the only question is, whether the remedy is 
not worse than the disease. 

Aside from its value as a Museum Catalogue, the present article is chiefly 
useful for its accurate indications of different stages of plumage, of differences 
in dimensions of variable species, and as affording some interesting data in 
the way of locality. The " genus Alca " is made to hold all the Alcina and 
all the Urinx. The Starikis appear under the genus Simorhynchut ; the PufBns 
under Lunda, It is impossible to subject this arrangement to criticism, since 
in it there is nothing approaching a classification, and arbitrary illogical 
opinion is not to be brought under critical review. The common Guillemot 
appears as " Alca lomvia," though no point of synomymy is more incontestible 
than that its proper specific name is troile. Ringvia is considered as a variety 
of the same. Uria eolumba is not regarded as valid, apparently because the 
wing-patch of Una gryUe is well known to vary in its characters. Alca 
pygmsea Gm., Uria pusilla Pall, and Fhaleris microeeros are thrown together 
under the common name of '' Simorhynchus pygmseus." Alca tetracula Pall., 
and Uria dubia Pall., are both regarded as the young of ert$tatellus, Sagma- 
torrhina Lathamiy Bonaparte, and Cerorhina Suckleyi^ Cassin, are both referred 
to Alca monoeerata, Pallas. Mormon glacialia Leach is not recognized. The 
Brachyrhamphi are not included ; but the highly characteristic remark occurs, 
p. 21) ''II convient d'4tudier de rechef les oiseaux d^crits sous les ^pithetes 
e Eittlitzii, Wrangeli et brachyptera, et mSme I'Alca marmorata " I 

(1867.) 8ALVAD0BI, Deter, Alt, Nuov. Ucc, Mus. di Torino.'^ Uria Oraveri 
described. This a new Braehyrhamphtu from California, closely allied to B. 
kypoleueus, (Species now thirty-two.) 

Of the thirty-two species noted in the preceding paragraphs, and held to be 
valid, twenty-eight are contained in the various American collections to which 
the writer has had access, and are in the present paper identified and described 
directly from the specimens themselves. The four species not examined are : 
" Uria " dubia Pallas ; Brachyramphus brachyptenu Brandt ; Sagmatorrhina 
2xi^A/zmt Bonaparte ; and " Uria " Oraveri Salvadori. Of the two last the writer 
has received some information through private channels, beyond that con- 
tained in the published papers ; of the two first he knows nothing, except from 
the original descriptions. 

1868.] 
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A new and Tery carious species of Simtarhifmckutia described in the following 
psges, making a total of thirtj-three. 

n. Of the eharaetert of the Family j and iU tub^diviMumi. 

The Anks form a very natnral familj of birds, disUngnished by marked and 
unmistakable characters from any other. With a single exception,* there is 
no bird found to present in any notable degree a leaning towards the pecu- 
liarities of the AUidm ; and the members of Uie family, without exception, pre- 
serre intact those characters which define the group so trenchantly, showing 
in no single instance a tendency to aberration. The rigidness with which it is 
possible to circumscribe the Alddtt is in the highest degree satisfactoiy, in a 
class-of animals in which the recognition and definition of subordinate groups 
is peculiarly difficult. 

The natural place of the family in our omithotaxis appears as definite as the 
characters which separate its forms from other birds. By common consent, 
the Alddx are regarded as next to the lowest of birds. The degradation of the 
type or ideal bird which the Auks represent is only carried further in one 
family — the Spheniscidx. From the latter, which is at the bottom of the scaJe, 
we ascend one step to Aleidx; another brings us to the Colymbidx and Podid- 
jridm. These four families constitute the order Pyyopodet, or the Brachypterons 
Natatores. The position occupied by the Auks in this order is so evident as 
not to admit of question. 

It is only necessary to allude to the wings of the Sphemacidmj without dwell- 
ing upon the point, to separate this family from the Auks. The tetradactylous 
feet of the other two families distinguish them with equal facility. Auks are 
brachypterons, brachyurous, tridactylous natatores, with lateral nostrils. This 
expression is a perfect diagnosis. 

The Auks are confined to the northern hemisphere. Some representatives 
hare been found as far north as explorers have penetrated. The great major- 
ity live in more temperate latitudes. A more or less complete migration takes 
place with most species, which stray southward, sometimes to a considerable 
distance, in the autumn, and return north again to breed in the spring. A few 
species appear nearly stationary. The most southern recorded habitat of any 
member of the family is about latitude 21^ N., on the Pacific coast of North 
America, but this is rather exceptional. The species are very unequally divided 
between the two oceans. The Atlantic has but few representatives compared 
with the Pacific. On the northern coasts of the latter the family reaches its 
highest developement ; the greatest number of species, of the most diversified 
forms, are found there, though the number of individuals of any species does 
not surpass that of several Atlantic species. Comparatively few species are 
common to both oceans. All the members of the family are exclusively ma- 
rine.f They are decidedly gregarious, particularly in the breeding season, 
when some species congregate in countless numbers. Usually one, often two, 
rarely if ever three eggs are laid, either upon the bare rock or ground, or in 
crevices between or under rocks, or in burrows excavated for the purpose. 
Auks are all altrices, and are believed to be chiefly monogamous. The young 
are at first covered with long soft wooly down ; rarely stiffish hairs appear on 
some parts. The moult is double. The young of the year usually differ from 
the adults ; the latter usually differ in their summer and winter plumages. A 
very prevalent feature is the possession of crests or plumes, or elongated fea- 
thers of a peculiar shape on the sides of the head. All the species walk badly ; 
some scarcely walk at all. The position of the legs with reference to the axis 
of the body necessitates an upright position when standing. The birds appear 
to rest on their rumps, with the feet extended horizontally before them, most 

* The genus Alramoitles, of the Halodnminm (Pirooenariidm), in all details of external 
form, except those of the bUU is essentialty like MermtUu, 

t Vria gryUe is found on the southern shores of Hudson's B^y; but this £ACt can hardly 
ftirnish an exception to the statement. 

[Jan. 
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of the tarsus touching the groand. The Puffins, however, and a few others, 
stand well on their feet. All the species but one, fly well, with rapid vigorous 
motion of the wings, in a straight, firm, well-sustained course. All progress 
on or under the water with the utmost facility. They are very silent birds ; 
the voice is rough and harsh ; the notes are monotoned. They feed exclusively 
upon animal substances procured from the water. 

The uniformity of structure which obtains throughout the family has already 
been mentioned ; the following paragraphs describe this structure in a general 
way, so far as the details of external form are concerned •* 

The general form is stout, compact and heavy. The body is depressed, flat- 
tened underneath. The neck is short and thick. The head is large and heavy, 
usually oval in shape, more or less flattened laterally, more or less drawu oat 
anteriorly, and sloping gradually on all sides to the bill, but sometimes ending 
abruptly. The plumage about the head is very soft, dense, and short, except 
those feathers which constitute the peculiar crest or lateral plumes already 
mentioned. That of the upper parts is very closely imbricated ; that of the 
lower is very thick,. compact, elastic, and otherwise eminently fitted to resist 
the action of water .f 

The bill, though constantly preserving certain characteristics, varies to a 
remarkable degree in the details of its shape. The broad statement may be 
made, that no two species^ of the family have bills identical in shape. So un- 
ending is the variation in the bill, that in some cases great differences in shape 
seem of scarcely more than specific consequence, as is especially the case in 
the genus Simorhynchus. The bill in the great majority of species is more or 
less compressed, sometimes excessively so ; it is frequently, however, nearly as 
wide as high at the base, and more or less subulate. The contour of the bill 
in many instances deviates from an ordinary standard so much that the shape 
may almost be called monstrous. A striking peculiarity of the bill in several 
geuera is the presence of supernumerary elements or accessory pieces, taking 
the form of salient protuberances. These are usually developed on the culmen ; 
in one instance on the gonys ; in one at the angle of the rictus ; in several 
along the feathered base of the bill. Besides these appendages, there are often 
found grooves and ridges on the sides of one or both mandibles. The culmen 
is always more or less convex ; in one instance it is bi-convex. The tomial 
edges of the mandibles are more or less sinuate ; sometimes nearly straight ; 
usually decurved at the tip, and slightly notched ; in one instance recurved. 
The rictus is ample.} The mandibular rami approach each other with a very 
narrow angle, and soon join, producing a long gonys, which is usually nearly 
straight. One genus has a very convex gonys ; in two others the gonys runs 
the whole length of the bill, there being no mandibular rami proper. The bill 
IS entirely horny, except in two species, in which a soft membrane overlaps the 
base of the upper mandible ; and in a third, where a peculiar knob is not 
strictly corneous. 

Tlie nostrils are basal, lateral, marginal, impervious ; usually linear, er nar- 
rowly oval ; in a few instances placed further from the commissural edge of 
the upper mandible, and nearly circular. The nasal fossas are usually very 
evident ; are sometimes hidden by feathers ; at others are wholly wanting. 
1*he extension of the feathers into the nasal fossae varies in degree, when it 
occurs. In just about half the species the nostrils are naked,* these usually 
have no true nasal fossae. In the other half fossae occur ; entirely obtected by 
feathers in three genera ; partially covered in the rest. The significance of 
these features will receive further attention below. 

* The writer hopes to bring forward, at some ftiture time, a memoir on the anatomy of 
the femily. 

"^ Ct Nitz8ch*s Pteiyloeraphy for pterylosis of Ulamania torda. 
Is Uriaringvia specincally distinct from U. troiUf 

j In two genera, in which tne excessive compression of the bill prodnces a very con- 
stricted rictas, it-s amplification is provided for by means of a dilatable skin at the angle 
of the mouth. 

1868.] 
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The wings are short. In no instance do they, when folded, reach to the end 
of the tail. In one species they are so nndeveloped in their temunal segments* 
that the power of flight is abrogated. The first primary is always longest ; the 
rest rapidly and regularly graduated ; all taper to a sufficiently fine point. The 
secondaries are very short, and broadly rounded. The primary coverts are 
very long, reaching much more than half-way from the carpus to the end of 
the first primary. The first row of secondary coverts reach nearly to the end 
of the secondaries. The under wing coverts are very long. The axillars are 
short or wanting. The wing as a whole is convex above, concave below, nar- 
row, sharp, sti£f, somewhat falcate. These points of structure are constant 
throughout the family. 

The tail is very short ; its length is contained, on an average, about three 
times in the length of wing from the carpal joint. It is usually slightly round- 
ed, sometimes nearly square, in a few instances pointed ; in a few jnore the 
central rectrices are slightly shorter than the next pair. The individual feathers 
are usually very obtuse at the end. Both sets of coverts are long ; the inferior 
usually reach nearly or quite to the end. of the tail. 

The feet are small, and placed far back, as has been said. The thighs are 
contained within the general skin of the body. The legs are feathered nearly 
or quite to the tibio-tarsal joint. The tarsus is short, sometimes excessively 
abbreviated, rarely equal to the middle toe without its claw, never (?f ) longer. 
It is usually much compressed, is sometimes almost as sharp as that of Colym- 
buSf is frequently nearly as broad laterally as antero-posteriorly. Its covering 
varies with different genera. It is usually reticulate behind and laterally, with 
a row of scutellse in front, which rarely, however, if ever, extend its whole 
length. In some genera it is entirely reticulate ; in others, the scutellation 
extends on one or both sides. The tarsal envelope varies so much that it is 
not available as a character for subdivisions higher than generic. The toes 
are very long ; the outer and middle always of nearly the same length ; the 
inner shorter, its claw just reaching the base of the middle claw. There is no 
hind toe. Dissection reveals the rudiment of a hallux, which, however, is never 
developed sufficiently to make even a well-marked prominence. The webbing 
of the toes is complete. The claws are all moderately arched, compressed and 
acute ; the inner edge of the middle is more or less dilated ; the middle is al- 
ways the largest, except in two genera, which present the peculiarity of having 
a very large semi-circular inner lateral claw, which, moreover, lies horizon- 
tally instead of vertically. 

That rigid adherence to the type of structure just described which all the 
species maintain, while facilitating the recognition of the family as a family, is 
a serious obstacle in the way of defining its subdiTisions with precision. With 
no very abrupt transition from one form to another, and without any very 
marked modification of general features, the minor groups seem to be formed 
mainly by the varying combination of the few differences in structure which 
obtain in the family. The assemblage of characters, rather than the presence 
or absence of particular features, in most cases determines the genera ; and no 
two species are absolutely alike in all points of form. 



-*' Facies non omnibus una, 



Neo diversa tamen, qualis decet esse sororum.** 

In one of the ablest papers that has appeared upon this subject, Professor 

Brandt divides the Aleidtt into two subfamilies : those with feathered, and 

those with naked nostrils. In this arrangement the Guillemots stand next to 

the typical Auk — A, torda. Viewed from any other standpoint the two forms 

*Cf. Mr. A. Newton's article in the **Ibi8** for October, 1862. As there stated, the hu- 
merus of Alca tmj>«fm<i is of normal sixe ; the antibrachium, carpus and metacarpus, and 
their quills, are shortened. 

^Brachyrhamphui hnkchypUnuib said by Brandt to have the tarsus longer than the middle 
toe. 

[Jan. 
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appear to represent the extremes of structure in the family ; particularly in 
regrard to the bill, cul triform in one, subulate in the other. The two types are 
by most authors placed at opposite ends of the generic chain, and separated 
by all the Starikis. Attentive consideration of all the bearings of the case 
may rery likely result in the opinion, held by the present writer, that the dif- 
ference between the views of Prof. Brandt and other writers is rather apparent 
than reaL It should be borne in mind that the Aleidte are a family very rig^id- 
ly circumscribed, and one showing no tendency to aberration, or to connect 
itself intimately with the families standing next to it on either side. Whether as 
cause or consequence of this, the fact is indisputable, that the genera of Aleidte 
are not strung along in a chain whose ends seem as it were to be linked with 
the genera of other families ; they tend, on the contrary, to aggregation in a 
circle about a common centre. We may take any genus — it matters not 
which — ^we shall find its closest ally to the right and to the left ; and the cir- 
cuit shall be complete when all the genera have been considered. To illustrate 
this point : Prof. Brandt, like all other writers, takes the typical AUa as his 
starting point. With the feathering of the nostrils as a fundamental feature, 
Uria and its subdivisions must come next, then Braehyrhamphus ; this leading 
through MergvlM into the true Phaleridines, by means of Plychoramphut. Be- 
ginning with those Phaleridines with the simplest bills, he progresses to those 
with more complex bills, ending with Ombria^ which last, through Ctrorkinay 
conducts to FraiereulOj which ends the series. There is nothing strained or 
forced in this ; the succession of the genera is perfectly natural. But it so 
happens that FraUrcula is as closely, or even more closely, allied to Alca pro- 
per than UHa is. We cannot disturb in any eesential degree the generic series 
of Prof. Brandt, but we could with entire propriety go directly from Alca to 
Fraterculay and thence backwards over the same track, ending with Uria, 
which would then be at the opposite extreme of the series. It is asserted, 
without fear of reasonable contradiction, that to begin anywhere in this natural 
series of genera and progress through it, is to be brought back to the starting 
point 

It is not, perhaps, possible to divide this generic circle without the exercise 
of some arbitrary jurisdiction. If there be included in it two or more sub- 
families capable of precise definition, the fact has eluded the writer's research. 
There are, however, in the series two places where a dividing line may be 
drawn. Prof. Brandt drew but one, relying upon the single character which he 
found to apply so well, albeit it may be an arbitrary one. Other writers have 
made likewise but two subfamilies, differently framed however ; the Aldnst, in- 
cluding the true Auks, together with the Phaleridine forms, united because of 
their short, stout, high bills ; and the Urinte, separated on the ground of their 
long, slender subulate bills. Others again, particularly Mr. G. R. Gray and 
Prince Bonaparte, have drawn two lines, recognising three subfamilies ; and 
this course appears to be the one that holds closest to nature, provided the 
family be really susceptible of subdivisions higher than generic. By simply 
reducing Prof. Brandt's fundamental character to the level of one drawn from 
the general structure of the bill, three subfamilies stand forth with tolerable 
distinctness. The Aleinm have feathered nostrils and cultriform bills ; the 
PhaUridmm, naked nostrils and cultriform bills ; the Urinae, feathered nostrils 
and subulate bills. This certainly appears to be a distinction with a difference, 
and will be so held in the present paper. 

The arrangement of the Aleidct here submitted is a modification of Professor 
Brandt's, providing for the recognition of three in place of two subfamilies. 
In this particular it is substantially the same as Mr. Gray's, but the sequence 
of the genera is entirely different, and is nearly that of the first mentioned 
author. Beginning with typical Alea it passes to FraUreula, and ends with 
Lmnia, instead of passing to Lomvia and ending with Fraierada, But in 
either case the collocation of the genera is essentially the same. It is believed 
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that this sequence of geaera cannot be broken in upon to anj considerable 
degree, without the rupture of a natural series as a consequence. 

Familj ALCIDJS, 

Oh. — Tridactylous, brachypterous, brachyurous Natatores, with lateral 
nostrils. 

A. — Subfamily Alcin^. — ^Not crested ; with feathered nostrils ; compressed 
cultriform bill, much higher than wide at base, without appendages, but 
grooved on the sides ; tail pointed. 

1. Alca. — Wings rudimental, not admitting of flight. 

2. Utamania. — Wings fully developed, admitting of flight. 

B. — Subfamily Pbalebidina. — Usually crested, or with elongated feathers 
on head ; with naked nostrils ; bill variable, always compressed, higher than 
wide at the base, often with appendages ; tail nearly even. 

3. Fratereula. — Inner lateral claw very large, semi-circular, acute, hori- 
zontal ; bill excessively thin, its base ridged, its culmen simple, with one 
curve ; under mandible grooved ; no crest ; palpebral appendages ; a furrow 
in plumage behind eyes ; tarsi anteriorly scutellate. 

4. Lunda. — As in Fratereula; culmen with an accessory piece, and two 
curves ; under mandible smooth j long crests ; no furrow in plumage ; no 
palpebral appendages. 

5. Ceratorhyneha. — Inner lateral claw normal ; bill without a basal rim ; 
base of upper mandible with a prominent upright horn ; rami of lower man- 
dible with an accessory piece ; head with elongated feathers *, tarsus ante- 
riorly scutellate. 

6. Sagmatorrhina. — Base of upper mandible overlapped by a soft mem- 
brane ; no accessory piece on lower mandible ; otherwise as in Ceratorhyneha, 

7. Simorhynchus. — Bill variable, usually with irregular outline or with 
appendages ; head with a crest or elongate feathers ; tarsi reticulate. 

8. PtyehorhamphuB. — Bill stout, conico-elongate, wide at base, acute at tip ; 
base of upper mandible with transverse striae ; upper border of nostrils 
dilated, flaring ) no crests. 

C. — Subfamily Urin^. — Nostrils more or less completely feathered; bill 
elongated, more or less slender and subulate, without appendages or vertical 
grooves ; head not crested, (except in one species.) 

9. Mergulue. — Nostrils nearly circular, not completely feathered ; bill 
stoutest and shortest in this section ; tail much graduated ; tarsi scarcely 
compressed, anteriorly broadly scutellate. 

10. Synthliborhamphut. — Nostrils broadly oval, incompletely feathered ; bill 
stoutish, but much compressed ; tail nearly even ; tarsi excessively com- 
pressed, anteriorly and internally scutellate. 

11. BrachyrhamphUs. — Nostrils oval, feathered ; bill small, rery slender; 
tail short, little graduated; tarsi reticulate, very small and slender, not 
compressed. 

12. Una. — ^Bill about equal to tarsus ; gonys half the culmen ; nasal fossse 
wide and deep, not entirely filled with feathers ; upper mandible with no 
groove at tip ; outer lateral claw grooved ; tail contained 2} times in the 
wing ; tarsi reticulate ; no furrow in plumage of head. 

13. Lomvia. — Bill much longer than tarsus ; gonys much more than half 
the culmen ; nasal fosses long and narrow, completely feathered ; upper 
mandible with a groove at tip ; outer lateral claw smooth ; tail contained 
3 J times in wing ; tarsi anteriorly scutellate ; a furrow in plumage behind 
the eyes. 
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lH.-^Deeeriptiofu of Genera and Speeiet. 

1. Sabfamilj Alcikjk. 

ALCA, Lmfueui. 

Chenalopex, Moehring, At. Gen. 1752, p. 65, No. 68. 
il^, Linnaeus, Syst. Nat. i. 17ri8 ; and of authors. 
PinffuintUy Bonnaterre, Encj. Method. Om. 1790, p. 28. 

Size largest in the family. Form heayj, compact, robust Head large, 
ovate, produced forwards. Neclc moderately long, thick. Wings morpho- 
logically perfect, teleologically rudimental, not admitting of flight, in length 
from carpal joint to end of longest primary scarcely twice as, long as tail ; when 
folded not reaching the tail. Tail short, pointed. Legs short and stout. 
Webs broad and full. Tarsi compressed ; their anterior ridge and superior 
Borfaces of toes scutellate, lateral and posterior aspects reticulate, the plates 
on the latter very small. Tibiae feathered nearly to the joint. Bill about as 
long as the head, larg^, strong, very deep, exceedingly compressed. Upper i 

mandible with culmen about straight for half its length, then regularly con- { 

Tex, tip obtuse, declinate, scarcely overhanging ; a deep groove on its side at i 

base, parallel with the outline of feathers ; its side then perfectly smooth for a 
space, then deeply impressed with six to ten oblique curved sulci. Qape very 
large, running far back ; line of commissure nearly following that of culmen. 
Eminentia symphysis slight; gonys nearly straight. Lower mandible two- 
thirds as deep as upper, its sides impressed with six to ten straight, vertical 
sulci. Feathers about base of mandibles short, very compact; extending 
downwards from base of culmen, a little" forwards, to commissural edge of 
upper mandible ; reaching much further on sides of lower mandible ; wholly 
covering the moderately long, very narrowly linear, impervious nostrils, which 
are situated just above the commissure. 

It is unnecessary to compare this genus with any other. Utamama^ most 
closely allied, is at once disting^shed by its teleologically perfect wings, 
though nearly identical with Alca in other points of structure. The only 
known representative of the genus is remarkable, both for its large size, and 
for not possessing the power of flight, in consequence of which it may be said 
to represent, in the Northern Hemisphere, the numerous Penguins of the 
Southern. By many ornithologists it is believed to have very recently become 
nearly or quite extinct. 

Rigid adherence to the law of priority would necessitate the use of a differ- 
ent name for this genus. '* Alca" was first applied by Linnaeus, in 1744, to the 
genus of which the bird now called Fratereula or Martsum arcttctu is typical ; 
and even as used by Linnaeus in 1758 it has tarda as its recognized type, ac- 
cording to that rule which regards the species first mentioned as type, when 
none is otherwise indicated ; so that it cannot, with strict propriety, be used 
at all in this connection. But the name has become so firmly established by 
common consent and long usage, that it would be ruthless, as well as profit- 
less, to attempt its supercedure by Chenalopex of Moehring, 1752 ; particularly 
as this latter word has come into extensive employ for an Anserine genus. 
The genus Alea^ as framed by Linnaeus in 1758, included both tarda and tm- 
pmrne; and when restricted, by the generic separation of these two types, there 
seems no good reason why liie first mentioned should be regarded as more 
peculiarly typical of the genus than the last. Should Aica be reserved for 
Fratereula aretiea^ or for Utamama tarda, it will be apparent that numerous un- 
warrantable innovations necessarily follow ; while ita employ in connection 
with impennie entails no such consequences. 

Alca impihkis Linn, 

Ckenalepexj Moehring, Av. Gren. 1752, p. 65, No. 68. "Rostrum conoides, 
conuexum, ad latera compressum, aliquot sulcis transuersis canalicula- 
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turn," etc. Quotes Ani&r mageilanicuty Clus. Worm. Rail, Will. Orn. 242, 
and Alcse tpeciesy Linn. ed. vi, gen. 52. 
Alca (Chmalopex) impennU, Cassin, Baird's B. N. A. 1858, p. 900. 
liergua americanusy " Charleton, Onom. Zoic. p. 96, No. 10." "Mieremb. Exot. 

lib, 10, c. 2*7," fide Donndorff. "Not Mergut ameneanus Cassin, 1853. 
Alca major, Brisson, Ornithologia, vi, 1760, p. 85, pi. T. 

Alca impennisy Linnaeus, S. N. ed. z, 1758, p. 130, No. 2. Id. ibid. ed. xil, 1766, 
p. 210, No. 2. Quotes Alea major Briss. and Mergua amerieanus Clus. Exot. 
103. Brunnich, Orn. Bor. 1764, p. 26, No. 106. Gmelin, S. N. 1788, i, pt. 
ii, p. 550, No. 3. Lath. Ind. Orn. ii, 1790, p. 791, No. 1. Donndorff, Bey- 
trage Zoologische, ii, pt. i, 1794, p. 817. Sazider, Gros86 u. Schonh. Natur. 
i, p. 243. Hermann, Tab. Aff. Anim. p. 150. Temminck, Man. Orn. ii, 1820, 
p. 939. Stephens, Shaw's Gen. Zool. xiii, 1825, p. 61. Bonaparte, Synop- 
sis, 1828, p. 432. Audubon, Orn. Biogr. 1838, ir, p. 316. Brandt, Bull. 
Acad. St. Petersb. ii, 1837, p. 345. Fleming, Uist. Brit. Anim. 1842, p. 129. 
Graj, Genera Birds, iii, 1849, p. 637. Thompson, Nat. Hist. Ireland, 1851, iii, 
p. 238. Macgillivray, Hist. Brit. Birds, 1852, ii, p. 359. Steenstrup, " Vi- 
densk. Middell. for Aaret, 1855; Kjobenh.irn, 1856—57, pp. 33—116." 

Newton, Ibis, 1862, p. , (Historical.) Schlegel, Urinatores Mus. Pays- 

Bas, livr. ix, 1867, p. 13. 
Pinguintu impennis, Bonnaterre, Ency. Method. Orn. 1 790, p. 29. Bonaparte, 
Consp. Gav. Comptes Rendus, 1866, p. 774. 

Deacription (from the specimen in the Philada. Acad.)— The white spot be- 
tween the eye and bill is ovate in shape, its upper border a little straightened, 
its small end towards, but not quite reaching, the bill, its large end extending 
to, but not around, the eye ; the "Mdth of the black space between it and its 
fellow is rather more than half an inch. The back is dusky-black ; other dark- 
colored parts with a good deal of clear brown, especially on the head. The 
under parts, including the tail coverts, are white, this color running far up on 
the front of the neck in a narrowly acute angle. The under wing coverts are 
ashy-gray. The secondaries are narrowly but distinctly tipped with white. 
The bill is deep black, its sulci dull white. The feet are dark, their precise 
color at present undefinable. 

DimensioM. — " Length about 30 inches ;" wing 6*76 ; tail about 3'00 ; bill 
along gape 4'25 ; chord of culmen 3*15 ; g^atest width of bill *66 ; greatest 
depth of upper mandible 1*00, of lower *66 ; tarsus 1*66; middle toe and claw 
3-25 ; outer 3-00 ; inner 2-25. 

The occurrence of this species on the coast of North America has not been 
authenticated of late years. Perhaps the last instance on record is that given 
by Audubon on page 316 of the fourth volume of " Ornithological Biography." 
^<The only authentic account of the occurrence of this bird on our coast that I 
possess, was obtained from Mr. Henry Havell, brother of my engraver, who, 
when on his passage from New York to England, hooked a Great Auk on the 
banks of Newfoundland, in extremely boisterous weather." This specimen was 
not preserved. *^ When I was in Labrador," continues Audubon, ^< many of 
the fishermen assured me that the ^ Penguin,' as they name this bird, breeds on 
a low rocky island to the south-east of Newfoundland." The present writer 
received similar assurances when in Labrador in 1860 — the place designated 
being the « Funks." Audubon also states that '< an old gunner residing on 
Chelsea Beach, near Boston, told me that he well remembered the time when 
the penguins were plentiful about Nahant and some other islands in the Bay." 
Two specimens only are known to exist in any American museum. One is 
in the Philadelphia Academy ; its history is uncertain. The other, in the 
Vassar College, at Poughkeepsie, N. Y., is the original of Audubon's plate and 
description, as stated in the following note from Prof. Sanborn Tenny, favored 
in reply to questions regarding it : " The Great Auk, presented to Vassar Col- 
lege by J. P. Giraud, Jr., Esq., is in a perfect state of preservation. This spe- 
cimen is the one from which Audubon made his drawing, and it was presented 
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to Giraud by Audubon himself. Neither Giraud nor mjself has further know- 
ledge of it than what is contained in Audubon's works.*' 

Concerning Mr. Audubon's specimen, Mr. Cassin remarks (B. N. A., p. 901), 
that it was " obtained by him (Mr. A.) on the banks of Newfoundland ;" upon 
which statement Mr. A. Newton (Ibis, Oct., 1862) observes : "In 1857 I was 
assured by Mr. Bell, the well-known taxidermist at New York, who knew Mr. 
Audubon intimately, that he never possessed but one specimen of this bird ; 
and if we turn to Prof MacGillivray's ' History of British Birds ' (vol. v. p. 359), 
we find him saying that he never saw but two examples of the species, one in 
the British Museum, and * the other belonging to Mr. Audubon, and procured 
by him in LandonJ " This serves to throw some little light on the history of 
the specimen now in the Vassar College, Poughkeepsie, N. Y. 

In the Annals and Magazine of Natural History for 1864, p. 235, is given, by 
Mr. Robert Champley, " a list of the present possessors of the birds, skeletons 
and eggs of the Alea impmnit :" this gentleman being cognizant of the exist- 
ence of twenty-seven skins, six skeletons, and fifty-three eggs. Dr. G. Hart- 
laub (Bericht iib. d. Leist. in d. Naturg. der Vdgel for 1864) remarks upon this 
enumeration : " Es ist dieses Yerzeichniss indessen sehr unvoUstandig. So z. 
B. geschicht des schonen Exem^lares der Bremer Sammlung so wie des pracht- 
yoUen Ei's im Museum zu Oldenbung keine Brwahnung." Mr. A. Newton, 
on the subject of existing specimens, has (1. c.) the following : " If all the 
stories we received can be credited, the whole number would reach eighty- 
seven. I should imagine sixty to be about the real amount ;" and again : " It 
is pretty evident that most of the specimens of the Great Auk and its eggs, 
which now exist in collections, were obtained from Eldey between the years 
1830 and 1844.* 

Two eggs are contained in the Philadelphia Academy's collection. 

Mr. Alfred Newton's paper in the "Ibis " for October, 1862, entitled "Ab- 
stract of Mr. J. Wolley's Besearches in Iceland respecting the Gare-Fowl or 
Qreat Auk (Alca impennis, Linn.)," is exceedingly valuable, being one of the 
most complete and satisfactory histories of the bird ever published ; and may 
be consulted with the greatest pleasure and profit. The writer is at special 
pains to correct the very prevalent erroneous impression, that the Great Auk 
is a bird of high latitudes. His researches warrant his belief that " the Gare- 
fowl has probably never once occurred within the arctic circle." Mr. Selby's 
statement (Brit. Om., ii. p. 433) of its occurrence in Spitzbergen is shown to 
be unfounaed ; and notices of its occurrence in Northern Norway and in Green- 
land are proven to be not wholly worthy of confidence. Mr. Newton brings 
his extremely interesting history of the bird, as an inhabitant of Iceland, down 
to the year 1844, when the last birds known to have occurred were caught and 
killed ; and as these may be regarded by some as the last of their race, he gives 
the particulars of^heir capture. Mr. Wolley and himself obtained many spe- 
cimens of bones, out found no traces of the living birds, though he says : " I 
think there is yet a chance of the Great Auk still existing in Iceland." 

UTAMANIA Leaeh, 

Alea, LinneuB, Syst. Nat. 1758 ; and of most authors. Type A. tarda L. 
Diamedea, Scopoli, 1777, fide G. B. Gray. Not of authors. 
Torda, Dum6ril, Zool. Anal. etc. 1806. Same type. 

Utamania, Leach, " Syst. Cat. etc. 1816 ;" Steph. Gont. Shaw's Gen. Zool. 
xiii. 1825; and of many authors. Sam« type. 
Size moderate ; form stout, compact, heavy ; head moderate, anteriorly pro- 
duced, neck thick. Wings of moderate length, but fully developed, admitting 



***Li8t8 of these, which are in the main correct, though I know of a few that are omitted, 
have lately appeared in the 'Zoologist* for the present year [18621, pp. 7868 and 7886, and 
almost fiimultaneously in the * Field' newspaper (Noh. 428 and 424, pp. 08, 114). Further 
remarks on them will be found in the former journal (pp. 7887 and 7438;."— Newton, 1. c. 
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of flight, reaching when folded beyond base of tail ; more than twice as long 
as tail from carpal joint to end of longest primary. Tail rather short, pointed, 
of somewhat stiffened, acnminate feathers, of which the central pair are elon- 
gated and tapering. Legs short, stout ; tibiae bare for a short space above joint ; 
tarsi compressed, anteriorly with a single row of scutellse, posteriorly and late- 
rally finely reticulate, shorter than the middle toe. Toes long, outer nearly 
equal to middle, inner much shorter ; interdigital membranes broad and full ; 
claws short, stout, obtuse. Bill about as long as head, densely feathered for 
half its length ; feathers on upper mandible extending beyond middle of com- 
missure, nearly as far as those on lower mandible. Bill greatly compressed, 
its sides flat, with several transverse sulci, its culmen ridged, regularly con- 
Vex ; tip of upper mandible declinate, rather acute ; its base encircled by a pro- 
minent ridge ; gonys about straight ; commissure straight to tip, then sudden- 
ly deflected. Nostrils just above cutting edge of bill, in its feathered portion, 
just posterior to basal ridge, impervious, narrowly linear. 

Comprising a single species, upon the varying plumages of which numerous 
nominal species were established by the earlier authors. The employ of the 
present name for the genus, instead of Alca of Linnaeus, 1758, is perhaps de- 
fensible, upon the grounds alluded to ; although the reason for the non-accept- 
ance by authors of Tarda of Dum^ril as a generic designation is not apparent. 
It would be easy to find, among the synonyms of the species, a trivial name 
to replace Torda^ should it become necessary to use this as a patronym. 

Utamania tobda, (2/.) Lemh. 

Alea tarda, Linnaeus, S. N. ed. x. 1*758, i. p. 130, adult. Id. ibid. ed. xli. 1766, 
i. p. 210 ; adult. Brunnich, Dm. Bor. 1764, p. 29, No. 100 ; adult. Qmelin, 
S. N. i. pt. ii. 1788, p. 551. Latham, Ind. Cm. ii. 1790, p. 793, No. 5. Donn- 
dorff, Beytr. Zool. ii. pt. i. p. 819. Scopoli, Bemerk. Naturg. i. p. 81, No. 
94. Milller, Zool. dan. Prodr. p. 16, No. 136. Pallas, Zoogr. R.-A. ii. 1811, 
p. 360. Temminck, Man. Orn. ii. 1820, p. 936. Bonaparte, Synopsis, 1828, 
p. 431. Audubon, Orn. Biogr. iii. 1835, p. 112 ; v. p. 428, pi. 214. Gould, 
B. Eur. V. 1837, p. pi. 401. Brandt, Bull. Acad. St.-Petersb. ii. 1837, p. 
345. Peabody, Bep. Nat. Hist. Massach. 1840, ii., Birds, p. 401. Fleming, 
fiist. Brit. Anim. 1842, p. 130. Gray, Genera Birds, iii. 1849, p. 637. Thomp- 
son, Nat. Hist. Ireland, iii. 1851, p. 235. Bonaparte, Consp. Oav. Coroptes 
Rend. 1866. Bryant, Proc. Bost. Soc. N. H. May, 1861, p. 73. Schlegel, 
Urinatores Mus. Pays-Bas, 1867, p. 13. Samuels, Ornith. and Ool. of New 
England, 1867, p. 564. 

Alca (Utamama) tarda, Cassin, Baird's B. N. A. 1858, p. 901. 

Pinguinut tarda, Bonnaterre, Ency. Method. Orn. 1790, p. 29. 

Utamania tarda, Leach, Stephens. Shaw's Gen. Zool. xiii. 1825, p. 27 ; quotes 
^^Alca Haieri, Ray, Syn. 119." Macgillivray, Hist. Brit. Bii^s, ii. 1862, p. 346. 
Coues, Pr. A. N. S. Philada. Aug. 1861, p. 249. Boardman, Pr. Bost. S. N. 
H. Sept. 1862, p. 131. Verrill, ibid. Oct. 1862, p. 142. Verrill, Proc. Essex 
Inst. iii. 1863, p. 160. 

Alca pica, Linnaeus, S.N. ed. xii. i. 1766, p. 210 ; immature or winter plumage. 
Pallas, Spic. Zool. v. 1769, p. 12. Fabricius, Fn. Groen, 1780, No. 51. Gme- 
lin, S. N. i. pt. ii. 1788, p. 551. Latham, Ind. Orn. ii. 1790, p. 793, No. 5 ; 
var. and y, Donndorff, Beytr. Zool. ii. pt. i. 1794, p. 818; quotes *^ Mergtu 
Bellanii, Johnston, Av. p. 225." Muller, Zool. Prodr. p. 17, No. 138. 
Hermanp, Tab. Affin. Anim. p. 225. Pallas, Zoog. R.-A. 1811, ii. p. 361. 

Pinguinua pica, Bonnaterre, Ency. Method. Orn. 1790, p. 30. 

Utamania pica. Leach, Stephens, Shaw's Gen. Zool. xiii. 1825, p. 30. 

Alea balthiea, Brnnnich, Orn. Bor. 1764, p. 25, No. 101 ; Immature, wanting 
white line from eye to bill. Gmelin, S. N. 1. pt. ii. 1788, p. 551. MQUer, 
Prodr. ZooL p. 17, No. 137. Donndorff, Beytr. Zool. ii. pt. i. 1794, p. 819. 

Alca unisuleata, Brunnich, Orn. Bor. 1764, p. 25, No. 102 ; young, not having 
obtained full size and markings of bill. 
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Aka minor, Brisson, Ornithologia, ri. 1760, p. 92, No. 3, pi. 8, fig. 2. 
AUaglacUdU et microrhyncha, Brehm. 

Habitat. — Earopean and American coasts of the Atlantic, from the higher 
latitudes, in sammer, to the 40®, or thereabouts, in winter. Very abundant. 
Specimens in all the American museums, and most private collections. Breeds 
in great numbers on the islands in the Gulf of St. Lawrence, and on the coasts 
of Labrador and Newfoundland ; in winter strays south to New Jersey. Arctic 
seas of both hemispheres. Rare, or accidental in the North Pacific. Japan ! 
(Schlegel, Mus. Pays-Bas.) 

Adult^ in aummer. — Iris bluish. Mouth chrome yellow. Bill, feet and claws 
black ; the former with a conspicuous curred vertical white line occupying the 
middle sulcus of both mandibles, continuous from one to the other. A straight, 
narrow, very conspicuous white line from eye to base of culmen, composed of 
a series of very short stiff setaceous feathers, sunk below the level of the others. 
Secondaries narrowly but distinctly tipped with white. Head and neck all 
around, and entire upper parts black ; this on the sides of the head, chin and 
throat lustreless, velvety, tinged with fuliginous or brownish ; on the upper 
parts glossy and more intense in color. Inner webs of primaries light brownish- 
gray at base. Entire under parts from the throat, including under surfaces of 
wings white. 

Adult in winter. — Upper parts lighter, duller, more brownish-black ; the white 
of the under parts extending to the bill, and on the sides of the head and neck, 
sometimes quite to the nape. 

Younff, first winter — Similar to the preceding ; smaller, the bill weaker, 
shorter, less elevated, less decurved at the tip. the culmen, rictus t nd gonys 
straighter, the sides of both mandibles smooth, except in the presence of one 
sulcus ; bill brownish-black, the sulcus white. Legs and feet reddish or 
brownish-black. 

FUdgdinge. — ^Billvery small and slender ; body clothed with smoky brown or 
black down, lighter, or tending more or less to grayish-white below. 

The white stripe from the eyes to the bill is very variable, though present in 
the great majority of individuals. It always exists in the adults in summer 
plumage, but is sometimes absent in specimens, apparently perfectly adult, in 
winter plumage. Its presence does not seem to be amenable to any very gene- 
ral or constant law : since it may be very evident in very young birds, not yet 
fully fiedged, and again absent in apparently mature specimens, as just stated. 
In winter specimens it is frequently interrupted and irregular, wanting the 
sharpness of definition which it has in all cases of adult specimens in summer 
i Testure. 

' Dimensions: Adult. — ^Length (average) 18*00, extent about 2T-00,wing 7*75, tail 

I 3'50, difference between outer and inner feathers 1*25 ; tarsus 1*25 ; middle toe 

and claw 2*00, outer do. the same, inner do. 1*40; chord of culmen 1*30, its 
curve 1-50 ; rictus 2-25 ; gonys *76 ; nostrils to tip -86 ; greatest depth of bill, 
(just anterior to nostrils,) *90 ; greatest width of the corneous portion -30. 

7otfn^.— Length 1500; extent 22-00; wing 7*00; tail 3*00; tarsus 1*00; 
chord of culmen 100; rictus 1-75, gonys *60; greatest depth of bill -60; 
greatest width -20. 

No one of the many synonyms of this species involves any doubtful point, 
all being based upon the winter plumage, or upon the absence of the white 
line, or upon an undeveloped condition of the bill. " Alca pica " was the 
most firmly established of these, having held its ground until 1826 or there- 
abouts. 

2. Subfamily pHALXBiDiNiB. 
FRATERCULA, Brisson, 

4^ Linnaeus, Syst. Nat. 1744; and in part of subsequent editions ; and of 
the older authors. 

1868.] 
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SphmUeut, Hoehring, At. Oen. 1752. Not of authors. 

A'ateraUay Brisson, Ornith, 1760 ; and of many aathorfl. 

Zriffida, Pallas, Zoog. R-A. 1811 ; in part. 

Mormonf lUiger, Prodromos, 1811 ; and of most authors. Type Alca 

aretica L. 
LartfUf Vieillot, Analyse, 1816. (Type Alea aretiea L. fide Gray). 
Ctraioblepkarum, Brandt, Bull. Acad. Imper. St. Petersb. ii. 1837, p. 348. Type 

Alea aretica L. 
Bill rather longer than the head, or than the middle toe and claw, nearly as 
high at the base as long, exceedingly compressed, the sides nearly vertical, the 
base of the upper mandible with an elevated horny ridge, entirely surrounding 
it ; the basal moiety of the upper mandible with its sides perfectly smooth, 
forming an elongated oblique triangle with two curved sides ; terminal moiety 
with three or four deep very oblique curved grooves, from commissure to 
culmen, their convexity looking forwards. Under mandible without a basal 
ridge, the basal moiety smooth, the terminal with grooves, in continuation of 
those of the upper mandible. Culmen commencing on a level with the fore- 
head, thence regularly declinate, very convex, with unbroken curve, its ridge 
sharp, the tip acutely pointed, overhanging. Rictus perfectly straight, except 
at the end ; the angle of the mouth occupied by a circular callosity of mem- 
branous tissue; gonys ascending, slightly sinuate, the keel sharp, terminating 
posteriorly in a thin, elongated, almost hamular process. Nostrils placed just- 
over the commissure, linear, long, reaching nearly across the base of the 
smooth triangular space of the upper mandible. No nasal fossae ; both eyelids 
furnished with prominent callosities, in one species developing into a slender 
acute process. No crest ; a peculiar furrow in the plumage behind the eyee, 
as in Lomtfia. Wings of ordinary length and shape. Tail contained two and 
three-fifths times in the wing; the lateral feathers slightly graduated, the cen- 
tral pair shorter than the next ones. Tarsus very short, only equal to the inner 
toe without its claw ; stout, scarcely compressed, covered with minute reticu- 
lations, except for a short space in front, which is scntellate. Outer toe about 
equal to the middle ; its claw shorter than that of the middle ; middle claw 
much dilated on the inner edge ; middle and outer claws slightly curved, not 
very acute, upright ; inner claw very large, greatly curved, forming a semi- 
circle, exceedingly acute, usually lying horizontal^ not upright.'"' 

A very peculiar, though well known genus of Aleidm, without an intimate 
ally except Limda, The essential characters lie in the structure and config- 
uration of the bill, the rictal and palpebral appendages, and the shape and po- 
sition of the inner claw ; although there are other features involved. JLimda 
is crested, with no furrow in the plumage, no palpebral appendages, and a 
very differently shaped bill. 

Three distinct species represent the genus, as far as known. They are 
all peculiarly boreal birds, not coming far south even in winter. One is ex- 
tremely abundant on the shores of the North Atlantic ; another inhabits the 
North Pacific exclusively ; another is more particularly a denizen of the Arctic 
Ocean at large. They may readily be distinguished as follows : 

SpeeieSj (3). 

I. A slender acute upright horn on the upper eyelid. Black of 

throat extending to bill 1. eomieulata, 

* The peculiar position, no left than uaasual shape of the inner claw of this genus is a 
strongly-marked character, net found in any other except Ltmda. The great curvature 
and extreme sharpnesa of the claw could not be maintained were it vertically placed like 
the other claws, as it would be worn down by constant impaction against the rocks which 
the birds habitually alixht upen. Sut in the usual attitudes and moyements of the birds 
it lies perfectly flat on its side, and is so preserved intact The birds make great use of 
this daw in digging their burrows or in fighting; and the preserration of the instrument 
Ibr these purposes M eTidentlythe ulterior desigpiof ttie peculiar direction of its axis. 
The birds have the power of bringing it, on occasion for use, into a irertical position. 
These liMts, mayhap, are not generally known. See Pr. A N. 8^ Phila., 1861, p. 264 
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11. A short blnnt process on the upper eyelid. A black ring 
around the neck, not extending to bilL 

Bill moderate ; chord of culmen 2*00, the curre 2*10, 
the ordinate -30 ; depth at base 1*40 (ayerage), wing 
6*50 2. arUiea, 

Bill large ; chord of culmen 2*40, the curre 2*60, the or- 
dinate *45 ; depth at base 1*70 (ayerage), wing 7*25... 3. gladalii, 

FSATBBCULA ABGTIOA (£.) StepK 

Aha €tretiea, Linnaeus, S. N. x. ed. 1T58, i. p. 130, n. 3. Linn«Bas, S. N. xii. 

ed. 1766, i. p. 211, n. 3. Quotes Antu aretiea^ Olus., Lunda, Oesner, 

Pica marina, Ray, Prittaetu marinutj Anders. Brunnich, Orn. Bor. 1764, 

p. 25, No. 103. Gmelin, S. N. i. pt. ii. 1788, p. 549, No. 4. Latham, Ind. 

Orn. ii. 1790, p. 792, No. 3. Blumenbach, Handb. Naturg. p. 228, No. 1. 

MUIler, Prodr. Zool. p. 17, No. 140. Hermann, Tab. Affin. Anim. p. 150. 

Bonndorff, Beytr. Zool. ii. pt. i. 1794, p. 815. 
IfUnda aretiea, Pallas, Zoog. R.-A. 1811, ii. p. 365, pi. 83. Schlegel, Urinatores 

Hus. Pay-Bas. livr. ix. 1867, p. 28. (In part Confounds glaciaUt Leach 

with the present species.) 
•^^^teretUa aretiea, Stephens, Shaw's Gen. Zool. xiii. 1825, p. 37. Quotes 
I '^Mradora Gm. Lath.'' as syn. Fleming, Hist Brit Anim. 1842, p. 130. 

I I'hompson, Nat Hist Ireland, iii. 1851, p. 221. Gray, Gen. Birds, iii. 1849, 

I ^^^ctda (CertUohlqfharum) aretiea, Brandt, Bull. Acad. St Petersb. ii. 

^^^^ p. 348. 

^'^Ofi aretiea, Illiger, Prodromus, 1811, p. Naumann, Isis. y. Oken, 1821, p. 

*^,^, pi. 7, figs. 5, 6, 7. Audubon, Orn. Biog. iii. p. 105, pi. 213. Oct Ed. 

prit pi. 464. Nuttall, Man. Orn. ii. 1834, p. 548. Bonaparte, Synopsis, 1828, 

f^ 4:30. Peabody, Rep. Nat. Hist Mass. 1840, ii. Birds, p. 401. Macgilliyray, 

Sfi.»t^^ Brit Birds, 1852, ii. p. 365. Cones, Pr. A. N. S. Phila. Aug. 1861, p. 

^dX. Boardman, Pr. Bost Soc. N. H. Sept 1862, p. 131. Verrill, Proc. 

3osf». Soc. N. H. Oct 1862, p. 142. Verrill, Proc. Essex Inst iii. 1864, p. 160. 

SUL13A vels, Omith. and Ool. of New England, 1867, p. 566. 

lfor-99K^»«« (Fre^ereula) aretiea, Bonaparte, Comptes Bendus, Apr. 1856, p. 774. 
CASsin, Birds N. A. 1858, p. 903. 

Mor99m^>9i firaterettla, Temminck, Man. Orn. ii. p. 933. Gould, Birds Europe, y. 
133 V, p. pL 403. 

Mor^wm^>9t polaris et Oraba, Brehm. 

Aie^M ^M^ltia Brunnich, Orn. Bor. 1764, p. 25, No. 104. Toung. 

AU^m ^^Mbradoriea, Gmelin, S. N. i. pt ii. 1788, p. 550, No. 6. Based upon the 
" X'^a.lsrador Auk " of Pennant, A. Z. 1785, ii. p. 512, No. 428 ;* and Lath. 
^jr^m. . iii. i. p. 318, No. 4. "Hab. in terra Labrador ; Aretiem magnit 12 fer^ 
P*^^l • long. Rostr. angustum, mand. sup. obscurd rubra, inf. albida nigro 
'''^^<^'«:alata; tempora obscur^ alba, gula, alie, et cauda breyis obscuras, pedes 
ral>ari." Bonnaterre, Ency. Method. Orn. 1790, p, 33. Donndorff, Beytr. 

.r^^^^- ii. pt i. 1794, p. 817. 

Aim £^M-^adara, Latham, Ind. Orn. ii. 1790, p. 793, No. 4. Same basis as that 
^^ ^^^3ielin. '' Rostro carinato, mand. inf. gibba, ad apicem macula nigra, 
^^'^^jci^nim orbita temporibusque albidis, * * color corporis fere ut in 
y^^^csa," etc. — "Sot Sagmatorrhina labradora Cassin, which is S, Lathami Bp. 

S/'*f^*^<5iM,Moehring, Av. Gen. 1752, p. 62, No. 64. Based on"Colymbi species 
®^ '^-Xcae species " of Linnaeus' sixth edition. " Rostrum subouatum, lateri- 



tn 



*^^^_:C<)llowlng is Pennant's description:— "With the bill an inch and a quarter longi 
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biu aogiutUiimc et pcrpeadi«ul«>it«r compresria, cntU cmDoM dork in bui 

nundibati laperiorii. Ad inpereilu corna brtae," etc. 

C<NuU Bod Iitsndi of the Korth Atluitie, Tttj abiuidmat. Stn in the North 
PMiGc, (PaJlmi,) where replaced bj F. toriuadala. In winter, Boath on the 
American Cout to UawachuMtts. Breeds on the Ulnnds in the Bsj of Fond;, 
(Bokrdman). Komeroiu ipecimens in all American MoMams. 

AJull Itrttding plumagi.) — Im hazel brown. Ejelids Termillioii red, the 
flettaj calloritiei blaiih ash. Base of bill and first ridge doll jellowiah, the 
nnoolb contained (pace bluish, cett of bill Termillion red, the tip of the lower 
mandible and the two terminal gtaovei rellowish. Legs and feet coral red, 
cUwt black. Crown of head grajish black, the edge« of which ara sbarplj 
defined agunst the color of the sides of the head, chin and throat, and the poa* 
terior edge of which is separated bj a Terr narrow but distinct transnucbal 
stripe of ashj from the color of the back. Side* of bead, with chin and 
throat ashj white ; nearlf white between the ejes and bill, and with a max- 
illarj stripe or area of blackieh ash on either side of the throat. A narrow, 
distinct line of while along the anterior edge of the antibrachiam. Entire 
upper parts glossy black, with a bluish lustre, continuous with a broad collar 
of the tame around the sides and front of the neck. Dnder pa(ts irom the 
neck pure white, the elongated feathers of the Banks and aides blackish. Under 
■nrface of wings pearlj ash-graj- ; inner webs of primaries and secondaries 
dull graj-brown, the shafts brown, blackish at tip and whitish towards the 

Length I3-eO, extent 34-00, wing 6-BO, tail about 2-35 { tarsus 100 ; middle 
toe 1'40, iU claw -40 ; outer toe 1-40, its claw '?0; inner toe l'OD,'itsclaw -40; 
bill— chord of culmea I'OO, its caire 210 ; depth of bill at base 1-10 ; rictna 
l-2St gonys I'45 : greatest width of bill (which is at base of nostrils) -60; 
length of nasal slit -35. 

Young. — Bill much smaller and weaker than in the adult ; without the basal 
ridge, and with onl; slight iadications of the wartf calloliUes at angle of ric- 
tus ; the terminal grooves wanting, or fointlj indicated ; the culmen much 
less convex ; the gony s couvei and ascending posteriorly, without the sharp 
hamular process at base. Such are the general characteristics of the yoang, 
though full-grown bird. Birds not grown hare their bill much smaller still, 
euUrelj without groovei or ridges, acute at the apei, the culmen and gonya 
perfectly straight ; the lateral aspect of the bill is almost an equilateral trian- 
gle. Bill basally blackish ; terminally yellowish. Legs and feet reddish yellow, 
obscured with dusky. The eyelids want the fleshy processes. la colors of 
plumage the young birds are almost exactly like the parents, except that the 
ashy of the aides of the bead is tinted with sooty black, more or less directly 
continuous with the black of the crown, and lightening into a dusky osb on 
the anciculars and lower parts of the sides of the head. 

Stttiingt are covered with blackish down, becoming whitish ou the tinder 
parts from the breast backwards. 

This species presents little variatioa in any respect from the conditions as 
abore described. The dimensions do not vary much, and even the bill is very 
constant In size, shape and colors. The plumage of the adults scarcely pre- 
sents appreciable Tariation. 

The protuberance on the lower eyelid is horizontal, and occupies the whole 
length of the lid. That on the upper eyelid is nearly perpendicular, and 
higher than broad ; but is short, obtuse and never developed into an acute 
process. 

There is absolutely no difference between American and European speci- 
mens. The footnote on page 251, Fr. A. N. S. Phila. for 1861, is to be can- 
celled as wholly erroneous. 

Ho bird of the family of Mdi« is better known than the present species. It 
Is the type of the Linnnan genus AUa of 1T44, but not of ITSB, nor of snbse- 
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qoent aditiona of the " Sjitem." Though bo long known, it has few BynoDyms 
bejond those resulting from ita reference to divers genera. Alca"delets" 
Brnnnich, ia the joung bird. So also, beyond a doubt, is the Alca " labra- 
darica" of Gmelin, which has heea so difFereotlj interpreted by varions 
sathors. Bonaparte even aaya it is eerlainlg his SapmalorTkina LalAatni, though 
he does not adopt the name lahradora, as it would imply a geographical error. 
Mr. Cassia, howerer, uses it in connection with the Sagmalorrhina. It is based 
npoo the " Labrador Auk " of Pennant. The diagnosis of this author, and 
that given by Gmelin and Latham, are reprinted above, for facility of reference. 
If the reader will take the trouble to study these three descriptions, he will 
not be likely to regard them as diagnoses of SagmaliyiTAitia LatJiimii. 

This species ia the type of Uoehring'a genus Spheniirtu ; and a person ad- 
dicted to iconoclasm in the matter of nomenclature might cut a fine d»8b on 
the strength of this fact. 

PSATIRCUI.4 OL Act A LIS, Ltaek. 

Momon gladalit, "Leach," Manmann, Isis, IR21, p. 1B2, pi. T, fig. 1. Not of 

AudabOQ and Crould, who figure and describe eomiailala. NewtOD, Ibis, 

1865, p. 218. Malmgren, Cab. Journ. f, Ornilh, liii, 1B65, p. 39*; cri^cal 

discuBsioD of relationships to arctica. 
t Mormon gladala, BoDBparte, Synopeis B. U. B. 1838, p. 439. Probably only 

aretieut. Boardman, Pr. Boat. Soc. NaL Hist. Sept. 1863, p. 133 ; and Ter- 

rill, Proc. Essex Inst, iii, 1864, p. 160. Grand Henan, Bay of Fnndy. 

These two authors rely for the locality opon AoduboD's authority, very 

qnestionable in this instance. 
IValiTnda glaeialii. Leach, Stephen's Cont. Shaw'a Gen. Zool. liii, 182S, p. 40, 

pi. 4, fig. 2. Gray, Genera Birds, iii, 1849, p. S3T. 
Mormon (Frattreula) gladalit, Bonaparte, Tab. Comparatif Pelagiens, Comptes 

Bendns, ilii, 1856, p. TI4. Cafsio, Baird'e B. N. A. 1858, p. 903. 
Luada arctita, Schlegel, Crinatares Hua. Pays-Biis, ix.livr. 1867, p. 28, in part; 

"Specimina aliqnantnlum majora ei insula Spitzbergen." 

Coasts of the North Atlantic ; but a more boreal species than F. arctiaa; 
Arctic Ocean. Spitzbergen. Near Fort Foulke, Greenland, (Uus. Smiths. Inst.), 
" Europe," Greenland, (Mus. Acad. Philada.) Not authenticated as occurring 
on the coast of Maine. 

(No. U,3(,2, Mus. Smiths., near Port Foulke, Greenland, Aug., 1861 ; adult ; 
Dr. 1. 1. Hayes.) With the colors, and much the general aspect of F. artlieui. 
Larger than that species. Protuberance on upper eyelid more decidedly aci- 
cular; in fact intermediato in size and pointedness between that of F, arctica 
and F. toraicuiata. Bill much larger, comparatively and absolutely, than that 
oF arctica, and differently shaped; its colore about the same. Bill very deep 
at the base, the basal ridge rising high on tbe forehead ; culmen much arched, 
towards the end dropping nearly perpendicularly downwards, so great is its 
cODveiity. Upper mandible with four decided grooves ; the lower with three, 
being one more on each than is usual in arctica. Gonys more convei in out- 
line, yet not produced posteriorly into so acute a bamular process. Length 
M-50: extent about 26-00; wing T-I5 ; Uil 3-25; larsns 1-20; middle toe 
and claw 1-90, outer do. 1*90, inner do. 1-45 ; bill : chord of culmen 2*40, its 
conveiiiy 3-60, ordinate of the curve -45 ; depth of bill at base 1-70, length 
(long rictus 1-SO, along gonys 1'60 ; greatest width of bill '65 ; length of nasal 
aperture -40. 

The developement of the bill, changes of plumage, and individual variatii 
"f this species are doubtless identical with those of arctica. Young birds 
tbe tno species might not be satisfactorily distinguishable. 

Thongh this species is So very near arctica it is probable that the major 
(iF anthers would accord to it specific rank. It is apparently lal^r in all 
P*rU ; the callosity On tbe upper eye-lid tends in shape towards that of tor 
''iota; the bill it not only much larger every way than that of arclka, but I 
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a decidedly different shape, oiring chieflj to its greater depth at base, as com- 
pared with its length, and much greater convexity of cnlmen. The only ques- 
tionable relationship is with aretiea ; the bird is certainly not eortUeulata, 

This species is usually cited by New England writers as occurring off the 
coast of Maine in winter. (Grand Menan, entrance of the Bay of Fundy.) In 
this, however, they only quote Audubon's authority, which is not reliable in 
this instance, as he himself says that he " rather supposed than was actually 
certain that the birds observed were large-billed Puffins." The case is ren- 
dered still more problematical by the fact that Audubon's << Large-billed 
Puffin, Mormon glaeialit Leach," is really the eomieuktta Naumann, described 
and figured from specimens procured in London, from Mr. Gould, who also, in 
the ** Birds of Europe," mistakes the true ffkteialia Leach for eomieulata Nau- 
mann Subsequent writers will do well to expunge the name of this species 
from their local lists of the birds of New England. It is exceedingly improb- 
able that the true eomieulata occurs on the New England coast. 

This species is usually cited as having been introduced in Stephens' Con- 
tinuation of Shaw's General Zoology (1825) ; but must have appeared some 
years previous, since Naumann quotes ** Mormdn glaeidlU Leach," in the Isis, 
1821. It was probably named by Leach about 1816-18. 

Fbatbbcvla coBNictJLATA, (Naumann)^ Or ay. 

Mormon eomieulata^ Naumann, Isis v. Oken, 1821, p. 782, pi. 7, figs. 3, 4. 

(Kamtschatka.) Gassin, Pr. A. N. S. Philada. 1862, p. 324. (Behring's 

Straits.) 
Mormon {Fratereula) eomieulata, Bonaparte, Gomptes Rendus, 1856, p. 774. 

Gassin, Baird's B. N. A. 1858, p. 902. 
Fratercula eomieulata^ Gray, Gen. Birds, iii, 1849, p. 637, pi. 174. 
Fratereula (Ceratoblepharum) eomieulata, Brandt, Bull. Acad. St. Petersb. ii, 

1837, p. 348. Quotes *^ Mormon comiculatum, Rittlitz, Kupfer, i." 
Mormon gladalis, Audubon, Om. Biogr. iii, 1835, p. 599, pi. 293, fig. 1. Id. B. 

Amer. vii, p. , pi. 463. Not of authors. Gould, Birds Eur. v, 1837, pi. 

404. Not of authors. 
f Fratercula glaeiaUi, Vigors, Zool. Toy. Blossom, 1839, Ornith. p. 33. Prob- 
ably not true glacialis, 
Lvnda eomieulata, Schlegel, Urinatores Mus. Pays-Bas, livr. ix, 1867, p. 28. 

Coasts and Islands of the North Pacific and Arctic oceans. Kamtschatka, 
(Mus. Acad. Phila.) Sitka, (Schlegel, Mus. Pays-Bas.) Eotzebue Sound, and 
St. Michael's, Russian America, (Mus. Smiths. Inst.) Southern extension on 
west coast of America not determined. Not recorded from the North Atlantic. 

Adult, breeding plumage. (No. 46,503, Mus. Smiths., St. Michael's, Russian 
America, June 27, 1866; H. M. Bannister.) Bill very large, especially high at 
the base for its length, the height being about equal to the chord of the cul- 
men, exclusive of the width of the basal rim ; base of culmen and angle of 
gonys both produced far backward, giving a greatly curved outline to the base 
of the bill along the feathers of the sides of the head ; sides of the bill not dis- 
tinctly divided into two compartments ; nearly plane and smooth in their entire 
length, with only three faintly pronounced short grooves ; culmen exceedingly 
convex, regularly arched in the arc of a perfect circle ; the tip of the upper 
mandible acute, moderately overhanging, the basal rim broad and prominent ; 
rictus (not including the part beyond the basal rim of the upper mandible) 
very short, only equal to the height of the upper mandible at base ; gonys 
sinuate, at first convex in outline, then slightly concave ; its length but little 
less than the chord of the culmen.'"' 

Appendage of the upper eye-lid produced into a long, slender, acutely pointed 

* The lower mandible in this specimen is so thin near the angle of the gonys as to be 
transparent. Ordinary type can be read through it. 
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upright spioe; that of tbe lower eye-lid arach as in other species of the 
genus. 

Form otherwise as in F. araka and gladoKt. Larger than the former, about 
the size of the latter. 

Grown of the head deep grayish black ] the patch of this color triangular in 
shape, narrowing anteriorlj to a point at the base of the culmen. Sides of the 
head white ; the furrow in the plumage behind the eje, and the sides of the 
lower jaw tinged with dark ash. A narrow distinct line of white along the 
edge of the fore-arm. Entire upper parts rerj gloesj bloe-blaek ; a duller, 
more fuliginous shade of black encircling the neck before, and running for- 
wards on the throat and chin quite to the bill. Other under parts pure white, 
except a few elongated blackish feathers on the sides and flanks. Under sur- 
face of wings dark pei^Ijr ash. Legs and feet orange red, the webs tinged 
with yermillion. Claws brownish black. Palpebral appendages apparentl3r 
ashj black. Bill yellow, tinged with red, the terminal portion blackish. Rie- 
tal callosities brilliant yellow orange. 

Length 14-50; extent 24-50 ; wing 7-25; tail 2*75; tarsus 1-10; middle toe 
and claw 2*00 ; outer do. 1-90; under do. 1.35 ; bill : chord of culmen 2*00, 
its curre 2*25 ; rictus from basal rim to tip 1-20; gonys 1-75 ; depth of bill at 
base 1*80; its greatest width -60; length of nasal slit -40; length of superior 
palpebral appendage -35. 

This interesting species may be recognised at a glance by the prominent 
horn over the eye, and the extension of the black collar on the throat to the 
bill. The bill also differs from that of either of the other species in its short- 
ness, compared with its great depth at the base, and the nearly smooth sides, 
which are not distinctly dirided by a ridge or groore into two compartments. 
The bill is also comparatively' thinner than that of the other species, and dif- 
ferently colored. 

Prof. Naumann first described this species from Eamtschatka in his ralu- 
able memoir on the genus in the Isis, as abore cited. It has been occasionally 
confounded with gladaUa Leach, which is quite a different bird. It is a North 
Pacific and Arctic species, not recorded from the Atlantic. Sxcellent speci- 
mens are contained in the Philadelphia Academy and Smithsonian Institution ; 
one of those in the collection of the last named is probably the original of 
Andnbon's plate of << glacialis." 

LUNDA, PdOoM, 

AkOj Pallas, Spic. Zool. t, 1769; in part; and of some older Authors. 
Lunda^ Pallas, (ex Gesn.) Zoog. R.-A. 1811. Type Alea eirrhataj Pallas. 
Mormon^ lUiger, Prodrome, 1811 ; in part ; and of most authors. 
fratereulay Stephens, Shaw's Gen. Zool. ziii, 1825 ; in part ; not of Brisson. 
Qynmoblepharum, Brandt, Bull. Acad. Imper. St. Petersburg, ii, 1837, p. 349. 
Type Alea eirrhata^ Pallas. 

With somewhat the general aspect of Pratereula, No horny appendages to 
the eyelids. No furrow in the plumage behind the eyes. An extremely 
elongated crest on each side of the head. Upper mandible with only an indi- 
cation of a basal ridge along its sides ; the culmen dirided into two parts, 
whereof the basal is surmounted by a prominent widened ridge, ending ab- 
^ptly; sides of upper mandible with three well marked curved grooves, 
^dely separated, whose convexity points backwards. Under mandible with 
its sides perfectly smooth, and its base very convex, not concave. Rictus very 
Binnate ; gonys slightly curved. Feet, wings and tail as in Fratereula. 

The above diagnosis indicates only the principal features wherein this 
genus— or subgenus, as might be contended with some reason — differs flrom 
^(AtreuLa. Except in the bill, eye-lids and crest, the genus is exactly Frat^r^ 
^> but the differences in these points seem sufficient to warrant generic 
separation. 

1868.] 
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LinrDA ciaBHi.TA, Fallat. 

Alea cirrhala, Pallag, Spic. Zool. 1T69, T, p. T, pi. 1, and pi. 3. figs. I, 2, 3. 
Quotes Stclli-r, Nov. Camm. Petrop. it, p. 411, pi. 12, Eg. 16. Gmelin, 8. 
N. i, pt. ii, ITas, p. G53. Quotes Peaaant, A. Z. ii, p. &13, No. 432. Latham, 
Ind. Orn. ii, 1199, p, 791, No. 2. Docndorff, Bejtr. Zool. ii, pt. i, p. 822, Mo. 
10. Quotes Anai arcttca cirrhala, Sleller. Sunder, GrOgse u. Schonh. in 
Natur. i, p. 244. Hennann, Tab. Aff. Anim. p. 150 ; and or the other early 
autbors. 

LuBda cirrhala, Pallaa, Zoog. B.-A. ii, 1811, p. 383, pi. 82. Schlegel, Urina- 
tores MuB. Paya-Bas, 186T, p. 21. 

Mormon [Lunda) tirrhata, Bonaparle, Comptes Bend., ISEiG, p. TT4. Caesin, 
Baird'B B. S. A. 1858, p. 9«2. 

Xornum cirrhaia, Bonaparte, Sjn. 1B2S, p. 42S. Audnbon, Orn. Biogr. iii, 
1836, p. 38;, pi. 249, Ega. I, 2. (Kennebec R., Me.) Audubon, B. Anier. 

Til, 1844, p. , p!.— . Boardman, Proc. Boat. Soc, N. H, 1861, p. 132. 

(Maine). Verrill, Proc. Esaei Inst, iii, 1864, p. 160, (Maine). Heermann, 
Pac. R. R. Rep. i, 1869, Route to California, Birda, p. IG. Cooper and Sack- 
ley, Pac. R. R. Rep. iii, pt. ii, 18B9, p. 283, 

Momon eirrata, Naumann, laia, 1821, p. T81, pi. T. flg I. 

Fi-alereuta tirrhata, Stephens, Shaw's Gen. Zool. liii, 1826, p. 40. Vieillot, 
Gal. OiB. ii, 1826, p. 240, pi. 296. Vigors, Zool. Voy, Bloasom, Ornith. 1839, 
p. 33. Gray, Gen. Birds, iii, 1849, p. 837. Caasin, Pr. A. K. S. PbUa. 1862, 
p. 324. 

Fralercula lajftmebliphartan) eirrata, Brandt, Bull. Acad. St. Petersb. ii, 1B3T, 
p. 349. 
ArcUc Ocean ; Coasts and Islands of the North Pacific ; on the Americut 

side south to California ; of oecaaional occurrence on the Atlantic Coast of 

North America, (Eennebec River, Audubon ; apec. obtained ; Bay of Fundy, 



Bili Terj large and heavy, much longer than the head or middle toe and 
claw, its depth at base tbree-foartbs its length; exccaaiTcIj compreaaed, the 
sidea nearl; perpen die alar, except at base of upper mandible, where they bulge 
a little. Upper mandible divided into two portions; the baaal part with its 
sides perfectly sioooth, hounded along the base by a slight oblique ridge of 
subcomeouB tiaaue, which ia scarcely, however, elevated above the cominon 
plane, and Is minutely atudded with points ; bounded above by a prominent 
wide ridge formed of an accessory corneous piece which aurmounta this por- 
Uon of the culmen ; bounded below by the nasal slit ; bounded anteriorly bj 
a deep groove whose convexity looks backwarda ; tbeae four boundaries en- 
closing a aiibtrapezoidal space. The terminal part smooth, except in tbe 
presence of three widely separated, oblique, curved, deep groovea, whose con- 
vexity looks backwards. Lower mandible with the aides perfectly smooth, tbe 
base convex, tbe convexity looking backwards, with alight indication of a 
ridge of punctulated sabcorneous tissue. General outline of culmen convex ; 
this convexity, however, interrupted near the middle by a notch, forming a re- 
entrant angle between tbe two parts of the culmen, each of which, taken 
separately, is convex in outline — the anterior part the moat SO. Rictus exceed- 
ingly sinuate, the tip of the upper mandible being almost perpendicularly hung 
over that of the lower | the angle of the mouth occupied by a large fibrous 
or membranous excrescence, nearly circular in outline, turgid in life ; in the dry , 
8tat« shrunken and minutely punctulated. This peculiar warty excreacence 
seems of nearly the Same structure aa the base of tbe bill itseli, with which it 
Is directly continuous. Nasal alit short, linear, subbasal, placed close to the 
commissural edge of the upper mandible. Palate and fioor of month both 
deeply excavated ; the cutting edge of both mandiblea exceedingly sharp. 

The eyelids are naked along the edge, but present no thickeniug or unusual 
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fleshiness. The crest springs chiefly from what would otherwise be a naked 
linear groove in the plumage from the eyes to the extreme occiput. Some of 
the feathers begin to grow much above, if not a little anterior to, the eyes. 
The crest in perfectly adult birds is more than /our inches long. The feathers 
have exceedingly slender, delicate shafts, and loose, entirely disconnected, 
though quite lengthy fibrillae ; and a peculiar silky glossiness. 

The wings are of the usual size and shape in this family. The tall is com- 
paratively somewhat longer, perhaps, than in any other Alcidine bird ; the 
lateral feathers a little graduated ; the central pair shorter than the next, pro- 
dacing an emargination. The legs are as in Fratereula. The claw of the inner 
toe presents the curious character which has already been dwelt upon in con- 
nection with F. aretica. 

Adult. — Bill orange-red ; the basal moiety of both mandibles livid horn or 
enamel color ; the punctulated basal ridge, and rictal callosities more yellow- 
ish. Legs and feet obscure reddish ; the webs bright coral red ; claws brown- 
ish-black. Edges of eyelids red ; " iris pale blue." Crests pale straw-yellow ; 
some of the posterior feathers, which grow from the black part of the head, 
black at base. Face pure white, abruptly defined. This white occupies the 
lores and sides of the head to the base of the crest, and encircles the bill, 
broadly on the sides, narrowly abbve and below. The black of the crown 
comes down the forehead to within a fourth of an inch of the culmen ; just fill- 
ing the crown between the crests, and ending with a directly transverse out- 
line. The white on the side of the lower jaw extends to within about the same 
distance from the under mandible. A narrow, very distinct pure white line 
along the anterior edge of the fore-arm. Entire upper parts, and under tail 
coverts glossy black ; sides of head and neck, and throat and breast fuliginous 
brownish-black ; other under parts the same, but more grayish ; under surfaces 
of wings smoky gray. Wings and tail black ; the inner webs of the feathers 
brownish-black ; the shaft of the first primary whitish on its under surface to- 
wards its base. 

The preceding description is taken from an unusually fine specimen (No. 
46,494, Mus. Smiths. ^, Sitka, May, 1867), representing the very highest con- 
dition of maturity. The crest is more than four inches long. It is not often 
that such very perfect specimens are met with in collections. 

Length between 15-00 and 16*00; wing 7*75; tail about 2*00,* tarsus 1*30 ; 
middle toe 2-00, its claw '50 ; outer toe 1*80, its claw *40; inner toe 1-25, its 
claw -50; bill : greatest depth (a little in front of extreme base) 1*90 ; greatest 
width (at angle of mouth) -90 ; chord of culmen 2*40, of which the terminal 
portion is 1*40 ; rictus about 1*90 ,* gonys 1-60 ; greatest depth of upper mandi- 
ble 1*15; nostrils *25 long. 

Young {JuU grovm), — Bill smaller than in the adult, and not so deep at the 
base ; sides of terminal moiety of upper mandible perfectly smooth ; chord of 
culmen 2*00 ; depth of bill at base 1*40. No crest; slight indications of it in 
some short yellowish filamentous feathers on the auriculars. White line on 
fore-arm imperfect. White about head as in the adult ; but the black reaches 
nearly or quite to the base of the culmen and gonys. Otherwise like the adult ; 
the under parts rather more grayish. The bill and feet appear to have been 
less brightly colored. 

This strange bird fairly disputes with PhdUrit ptittacula the claim to be re- 
garded as the oddest of the odd species of this family. The peculiar configura- 
tion of the bill strongly characterizes it at all ages, independently of its re- 
markable head-markings. Though known for about a century, it has received 
no specific synonyms from any of the writers whose works have been examined 
in the preparation of the present memoir. Specimens are contained in nearly 
all the American collections. The bird is authenticated as occurring on the 
coast of Maine. 

1868.] 
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OBRA.TORHTNCHA, SonaparU. 
Pallas, Zoog. B.-A. ii, 181 1, in part ; not of aatbors. 

n't, BonaparlR, Zool. joarn. iii, 1831 ; not offtnthors. 

hinea,* Bonapaite, Syn. U. S. Birds, I82B. Type C. oecidtntalu, Bp. = A. 

locerala, Pall. 

^-ins, Eactischoltz, Zoot. Atlas, 1829. Tjp« C. eomuta, Each. ^A. nsno- 

i(o, Pall. 

Audubon, B. Am, vii, 1844, in part; not of authors, 
hytichui, Schlegel, Mus. Pa;s-Bas, 1861, livr. ii, in part; not of Menem. 
10 of upper mandible with a large upright horn; protuberance. Dndei 
ibie with an accesBory corneous piece interpoeed between its rami, new 

sympbyBiB, Bill eborter than the head, stout, verj deep at the base, 
ing rapidly to the tip, much compreBsed, the sideB erect, smooth, the cul- 
rery coDvei, the rictus gently curved, the gonys nearly straight, eicept at 
bysis, where tC is bulging. Noitrils abort, Unear, subbasal, marginal, 
"viouB. Eye email ; no palpebral appendages. Ho crest; no furrow be- 
the eyes; slender elongated feathers on each side of the head. Imiet 
il claw of usual siie, shape and position. Other details of form almost 
ly OS in FVatercula. Size large ; general form robuat. 
is curious genus may readily be diatiaguiabed from all others of the family 
e characters indicated in the two first sentences qf the above diagnosis. 
Dtercalation of an acceeBory corneous element at the mandibular sym- 
e is an entirely unique feature in tbia family. It seems very much like 
interramicorn," as the writer has elsewhere called it, which is found in 
IbatroBsea, aa one of the characters which distinguish those birds from 

ProeellaTiida. In the present ioatance, it is a feature of especial imporl- 
and value, ox it helps greatly to distiDguisb this genua from Sagmatorrhina, 

be more explicit, to separate S. Sackieyi from C. monocerata in every stage 
>wth. 

: affinitiea of this genus are decidedly with Fraltrctda, itltr Sagmaiarrhimi, 
irse. Aside from the peculiarities of the bill, it agrees with the farmer in 
points of structure, eicept the eyes and inner lateral claw. It does not 
re comparison with any other genus. It is repreeented by only a single 
:8, according to the writer's way of thinliiag, — SuckUgi falling most 
ally, as well as can be judged at present, in SagmatoTrhma. 

Cebatoshthcha honocebata [P^l.) Can. 
nonoeerata, Pallas, Zoog. R.-A, ii, 1811, p. 362, No. 41(. 
hina monoctrata, Cassin, Baird's B. N. A. 1868, p. 905. Cooper and Suck- 
PaciSc R. R. Rep. lii, pt. ii, 1859, p. 284. 

AynfAui manoeeralM, Schlegel, 0riaatoreaMus.Pays-Bas,livc.ii,lB6T,p.2S. 
la Sai/mathorina [lege Sagmatorrhina] LaiAami Bp. and Ctrorhma Suekltyi 
!S. as young. 

rit eerorhyjKa, Bonaparte, Zool. Jonr. iii, 182T, p. 63. 
Unta oteidentalit, Bonaparte, Syn. Am. Birds, Adq. Lye. N. T. ir, 1838, p. 
. Nuttall, Man. ii, p. 53S. Vigors, Zool. Toy. Bloasom, 1839, Omith. 
13. 

?r%neAa Dcn'ifenlalu, Bonaparte, Com p. List, 1838, p. 6S. Bonaparte, Coasp. 
r. Gomptes Rendus, 16^6, zlii, p. T44. 

vrhina otcidmtalU, Audubon, Om. Biog. 1839, r, p. 104, pi. 403, fig. S. 
hina otcidentalii. Gray, Genera Birda, iii, 1849, p. 639. Heermaan, Pac. 



la word la spelled in ■ great vsHetr of ways, both by Boaspsrlfi himself, and olher 
8. We find Cerorhina. Carorrhina, Cemtorhtna, CBratorrhina. Cerorhinpo, Cero- 
1, Cerarhyneha, Ceralorhyncha. CerstorrhynchB. etc. The onhographr above cllnl 
apparently Bist given by Bonapsrl«, but u obviously enoneons. 
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Cerorhma orientaiU, Brandt, Bull. Acad. St-Petersb. ii, 1837, p. 346. By a 

lapsus calami for ** occidentalis." 
Ckimerina eomuta, BschflcholtBi Zool. Atlas, 1829, iii, p. 2, pi. 12. 

American and Asiatic coasts and islands of the North Pacific. Japan (Perry's 
U. S. Expl. Exped.), Kamtschatka (Mus. Acad., Philada.), Pacific coast of N. 
A. from Russian Ameilca to Farralone Islands, Cal. (Mus. Smiths. Inst.) Breeds 
as far south as Japan and California. 





Pig. 1>— Cl mumooerakL Fig« 2.— C. monooerabL 

Natsise. Adult female. Nat size. Young scarcely fledged. 

Aekat^ breeding plumage, TNo. 46,517, Mus. Smiths. 9 > Sitka, May, 1866). — Bill 
orange-yellow, culmen and base of upper mandible dusky ; horn dull yellowish. 
Feet apparently dusky yellow ; below, with the tarsi posteriorly, blackish ; claws 
black. Crown of head, back of neck, and entire upper parts glossy blae-black . 
Sides of head and neck, and of body along under the wings to the flanks, with 
ckin, throat and upper part of breast, and under surfaces of wings, clear gray- 
ish ash, pretty trenchantly defined along its line of junction with the black. 
Under parts from the breast pure white ; this color shading insensibly into the 
asky on the breast and sides. A line of white along the edge of the fore-arm. 
Exposed portions of wing and tail feathers black ; their inner webs greyish- 
brown, basally lighter, the shafts pf the primaries dull whitish at base. A 
series of elongated, stifSsh, acicular feathers on the eide of the head from the 
rtctal angle ; another similar series from the eye backwards to the sides of the 
nape, pure white. The individual feathers are about an inch, more or less, in 
length ; the length of the white stripes produced by them collectively is about 
tWHi inches. 

Length 15*60 ; wing 7*25 ; tail 2-50 ; tarsus 1*20; middle toe and claw 1*85, 
otiter do. 1*70, inner do. 1*40 ; chord of culmen, excluding width of horn, 1*00, 
indading it 1*40 ; rictus 2*00 ; gonys, including length of accessory piece, 1*10 ; 
height of bill from tip of horn to protuberance at symphysis 1*25 ; from culmen 
at base of horn to same *80 ; nostril to top of horn *75. 

Immature^ but with a perfectly developed horn, and accessory symphyseal 
piece (No. 23,391, Mus. Smiths., Straits of Fuca). — Colors somewhat as in the 
preceding ; but the white of the under parts everywhere obscured by ashy-gray, 
which tinges the tips of the feathers, giving a marbled aspect to the parts, 
lightest on the middle of the belly, shading insensibly on all sides into the 
uniform ashy-gray of the othei: under parts. Black of upper parts, especially 
on the head, with a decided brownish tinge. Only traces of the acicular white 
feathers on the sides of the head. Bill smaller than before ,* the horn, how- 
ever, perfectly developed, rising nearly half aa inch above the culmen. Bather 
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smaller than the preceding ; length between 14 and 15 inches, wing barely 7, 
bill along rictus 1'60, its depth at base, exclusiye of height of horn, '66. 

YtAtng. (No. 23,392, Mus. Smiths., Straits of Fnca).— This specimen is jnst 
not quite fullj feathered, patches of down adhering here and there. The bill 
is small and weak, hardly more than half the size of that of the adult ; its 
general shape, however, is nearly attained. The base of the upper mancUble 
is covered with a soft skin, about as far as the end of the nostrils. That part 
of the culmen formed by the ridge of this skin is sunken below the level of the 
rest. Unmistakable indications of the future horn are present, in a small knob 
on the ridge of this skin. In the present dried state this knob is shrunken, 
presenting the appearance represented in the plate. In life it was probably 
a small full rounded protuberance, rising a little above the level of the culmen. 
Between the mandibular rami, at the symphysis, there is a slight fold or ridge 
of skin, evidently the matrix of the future accessory corneous element. The 
upper mandible is mostly blackish ; the lower dull obscured reddish. The legs 
and feet appear to have been colored much like those of the adult. The colors 
of the plumage are precisely those of the specimen last described ; the patches 
of down are smoky brown. There is no trace of white about the head. 

NMiling^ about h\ inches long. (Farralone Islands. Mus. Acad. Phila.) 
All over smoky brown, lighter and more grayish below. 

The horn of this bird, always present in the adult, and always indicated, 
even in the scarcely feathered yonog, as we have just seen, varies a great deal 
in the details of its size and shape. It is usually nearly upright, but fre- 
quently projects a little obliqely forward. Its average height is between 
four and five-tenths of an inch, measuring from the level of the culmen at 
the anterior edge of the root of the horn. The real roots of the horn begin a 
little above the nasal aperture ; the nostril opening just beneath the lower 
edge. The horn is thus bifurcated, as it were, at the ba^e, and saddled on the 
base of the upper mandible. The anterior outline is usually straight, or 
slightly curved, the apex rounded, and the posterior border irregular in out- 
line. The figure represents what is perhaps an average horn. It would be 
impossible to indicate all the variation in detail \ scarcely two horns are pre- 
cisely alike. 

The frontal feathers ascend a very little way up the back of the horn in 
the majority of instances ; sometimes, however., they end abruptly at its base. 
From their foremost point they sweep downwards and backwards along the 
side of the upper mandible with a gentle regular curve, to the rictal angle, 
leaving the tomial edges of the upper mandible bare. The chin feathers begin 
at the accessory symphyseal piece, rise quickly on the sides of the under man- 
dible, and reach its tomial edge in advance of the rictal angle. 

The symphyseal piece, which is developed from the skin at the apex of the 
Interramal space, is, when fully formed, as hard as the rest of the bill. Anteri- 
orly it is directly continuous with the mandibular symphysis. On its sides, a 
groove indicates its line of cohesion with the mandibular rami. The horn, 
when mature, is perfectly corneous and hard to its extreme base ; there being 
no soft skin even about the nostrils. Its main shaft is hollow ; a tube is dis- 
closed when the top is worn off or broken off. 

The white feathers on the side of the head differ from those of other Phaleri- 
dines (except B, SuelUeyi) in not being very slender, filamentous and wavy. 
They are straight, short, acutely pointed,, stiffiph, standing discreet from each 
other, like so many narrow spear-points. 

The very large series of this bird examined warrant the belief that the horn 
is always present, accidents of course not considered ; that it begins t-o be ap- 
parent even before the bird is fully fledged, as a slight knob. That, in like 
manner, the accessory symphyseal piece is always developed ^ and that its be- 
ginning may be detected at a very early age. These facts must be borne in 
mind in discussing the unusually interesting points connected with SagmaUif' 
rhina as compared with the present genus. The opinion relative to the season- 
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al or sexaftl character of the horn (page 905, Birds of K. A.)* would probably 
not hare been expressed, had the writer enjoyed the opportunity of examining 
sttch an extensire series as hare been at command in the preparation of the 
present monograph. 

This species was first named Alca monoeerata by Pallas in 1811. Prince Bo- 
naparte called it " Phaleris occiden talis "in 1827 ; which name has been 
usually adopted, Pallas' description being overlooked or disregarded. Brandt 
appears to have accidentally misquoted Bonaparte's name in calling the bird 
" Gerorhina orientalis, Bp." Eschscholtz called it ** Ghimerina cornnta " in 
1829. These are the only synonyms which the writer has been able to collate, 
except, of coarse, those resulting from the reference of the bird to diyerse 
genera, as has been already noted. 

SAGMATORRHINA, Bonaparte, 

Sagmatorrhinay Bonaparte, P. Z. S. Loud. 18&1, p. 202. Type 8. Lathami^ Bp. 

'' Bill twice as long as high, upper mandible straight at the base, covered 
with a* very large cere, incurred at the tip ; lower mandible ascending imme- 
diately beyond the middle, forming an obtuse angle ; nostrils linear, margi- 
nal." — Bp. 1. c. 

The above is a translation of the diagpiosis of a genus framed by Bonaparte 
for the reception of a bird he calls 8. Lathami. It apparently differs from 
Ceratorhyneha in the contour of the bill, the presence of a soft cere saddled on 
the base of the upper mandible in the place of a horn, and, it may be pre- 
sumed, in the absence of the peculiar accessory corneous element at the man- 
dibular synphysis, as no mention is made of such a character. The type and 
apparently only known specimen is in the British Museum. 

The possession of a soft flat cere in place of an upright horn, and the want 
of 'the accessory mandibular piece are precisely the features which characterize 
Cerorhina Suckleyi Gassin ,* and in fact are about the only ones by which the 
latter can satisfactorily be distinguished, specifically, from C. monoeerata. It 
therefore seems a procedure of obvious propriety to refer Suckleyi to the pre- 
sent genus. At the same time 8uckleyi can by no possibility be confounded 
with Lathami ; nor is the latter by any means a young (7. moftocerata, as some 
authors have ventured to hint, and others have boldly assumed. An inspec- 
tion of the figures accompanying the present memoir dught to set all doubts at 
rest. 

8peeie9 — (2.) 

" Length 16 inches ; wing 7*60 ; bill 2 long, 1 high, five-eighths 

wide at the base" 1. Lathami, 

Length 14*50,* wing 6*50; bill along culmen 1*30, depth at 

base -60, width at base four-eighths 2. Suckleyi, 

Sagmatobbhina Lathami, Bonaparte, 

? ? ? Alca labradoria, Gmelin, S. N. i, pt. ii, 1788, p. 550. Very doubtful. 
Rather referable to Fratereula arctica^ which see. 

Sagmatorrhina labradoriOj Gassin, Baird's B. N. A. 1858, p. 904. 

Sagmatorrhina Lathami^ Bonaparte, P. Z. S. London, 1851, p. 202, pi. 44. 
" Largest among its allies ; blackish, beneath pallid fuliginous ; bill and 
feet red ; cere and webs black. Length 16 inches ,* bill 2 inches long, I inch 
high, five -eighths wide at the base, three-eighths in the middle ; wing 7^ 
inches ,* tail 3} ; tarsi 1|-; longest toe 2 and 3-eighth8 inches. 
Hab. — '* North-west Goast of America. 

*Spec. No. 10698^ there enumerated, seems to have oalled forth the remark above allu- 
ded to. This specmien, however, is believed to be the adult of S. SuckUyi, of which only 
the young bird was at that time recognized. 

1868. 
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<< TkiB species is the largest of the subfamily, which is well known to con- 
tain the dwarfs of the water birds ; it is one-third larger than Ceratorrhin^ 
mtmoeerataj of which it has precisely the coloring, wanting only (at least in 
the state we have it) the little white feathers above the eye and at the comers 
of the mouth. The proportions of the wings, tail, feet and toes are the same ; 
the bill and toes must have been reddish ; the cere and membranes black. 
Like the CenUorrhina, it seems to be confined to the north-western Arctic 
region of America 9 and we are led to believe it does not extend to the Sibe- 
rian shores, from the circumstance of its not having been noticed by Russian 
naturalists." 




Fig. ^—SaffmaSorrhitia laihamit By. Nat sise. 

The preceding is Bonaparte's notice of the species, containing all that is 
known about it by American ornithologists. The writer takes pleasure in 
acknowledging his indebtedness to Dr. P« L. Sclaler, of London, for the accom- 
panying figure, drawn from the type specimen in the British Museum. Dr. 
Sclater says very positively that the bird Is a perfectly valid genus and species, 
and the figure evidently warrants the assertion. Independently of the dififer- 
ence between the cere and the horn, the shape of the bills of 0. monoeerata and 
S, Lathami are quite diverse. The dimensions of the latter are much larger 
than those of the former. 

Si.«MAtoiiiiaiia Scc&iiBTi, {Cany.) Oouet. 

Cerorhina SwklMty Gassin, Baird's B. N. A. 1856, p. 906« Based on spec. No. 
4579, Mus. Smiths. Young. Puget Sound. Cooper and Suckley, Pacific K R. 
Rep. xii, pt 11, 1860, p. 284. Refers to same specimen. 

American and Asiatic Coasts of the Pacific* Spec« in Mus. Smiths Inst — 
Young, (type of the species, Puget Sound ;) adult, breeding plumage (San 
Diego, CaL) Adult, (Hakodadi, Japan.) 

AduUI hretding pUimagti (No. 31908,* Mus. Smiths, Q, San Diego, Cal. 
Feb. 3, 1862, J. G. Cooper.^ *< Iris white ; bill black ana orange ; feet pale 
yellow, black below,'' (label.) Bill now obscure yellow, the culmen and basal 
membrane blackish. Feet dull whitish ; tarsi behind and feet below blackish ; 
claws blacks Colors of the plumage almost precisely as In the adult monQce- 
rata ; white feathers on sides of head exactly the same. Breast rather deeper 
grayish-ash, ^e color extending a little further, and more abruptly defined 

against the white of the other under parts. 



• Figured in ElUot*B Birds of North Amerioa. 
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Fig. 5,—S, SuckUyi, Jay. Xat. size. 
Fig. A.— 8. Suckle^, Aduli Nat. size. Cassin's type specimen. 

Ko vestige of a horn at base of upper mandible ; this being covered with a 
soft skin, overlapping the culmen, extending to the nostrils, which open be- 
neath its lower border. That part of the bill occupied hj the membrane is 
depressed below the level of the rest, both on the ridge and sides. The mem- 
brane is shrunken and shrivelled in its present state. There appears to have 
been a slight tumidity, in the fresh state, of this membrane, just on the ridge, 
which maj have elevated it" to the level of the rest of the culmen, and which 
could possibly even have been inadvertently called a ^' knob " by one who re- 
garded it as the beginning of a horn. No trace of an intercalated piece be- 
tween the mandibular rami, which have thin, sharp, smooth edges, and come 
together in a fine point at tlie symphysis. Bill much smaller, weaker, and 
particularly less deep at the base than that of (7. monocerata ; but not much 
shorter, nor comparatively even so much compressed as in the latter bird. 
Gulmen regularly decurved from base to tip ; the latter moderately overhang- 
ing ; rictus at first nearly straight, then gently declinate ; gonys nearly straight, 
slightly concave ; outline of mandibular rami about straight. 

Decidedly smaller than monocerata ; the wing comparatively longer. Length 
about 14-00 ; " extent 25-50," (label) ; wing 7 25 ; tarsus 1-10 ; middle toe and 
claw 1-90, outer do. 1-80, inner do. 1-45; bill: chord of culmen 1-30, of which 
the membranous part is -30 ; rictus 1*86 ; gonys .75 ; depth ef bill at base -60 ; 
its width at same point *45. 

Young. (No. 4579, Mus. Smiths. Fort Steilacoom, W. T. Jan. 8, 1856. 
Dr.G. Suckley. Mr. Cassin's type of the species, as described I. c.) " Membrane 
at base of upper mandible grayish dusky black ,- middle of both mandibles 
dingy orange, their tips dusky ; iris pale hazel ; under surface of the webs of 
the feet, and the posterior aspect of the tarsi dusky black ; upper surface of 
the toes bluish white, darker about the articulations ; nails black." (Suckley, 
1. c.) The colors of the plumage are precisely as described for the young (7. 
nonoeerata; possibly a shade darker, with rather more white on the under parts 
than in the corresponding age of the other species. 

Much smaller than the adult; length "about 12.50; extent 24.00 ;" (Suck- 
ley, I.e.): wing 6-50; tail 2-00; tarsi 1-00; bill along culmen 1-20, of which 
the membranous portion is -30; along rictus 1-60; along gonys -60; its depth 
at base -40. The bill is small and slender ; its general shape calls to mind the 
bill of a young gull of one of the smaller species. The several outlines, par- 
ticularly that of the culmen, are straighter than in the adult; the tip is less 
decurved. The bill is much longer, relatively and absolutely, than that of the 
corresponding age of monocerata ; it is comparatively more slender. There is 
no trace of a knob ;* the membrane has precisely the same characteristics as 

* Dr. Buckley (1. c), speaking of this specimen, ua^s the word **knob*' in connection 
with it His expression is to be taken as indicating merelv the turgidity of the soft 
membrane daring the life of the bird ; which raises the membrane to or above the level 
of the rest of the culmen. The membrane, being very soft, shrinks and shrivels in dry- 
ing, and the prominence disappears. 

1868.] 3 



34 PROCEEDIKOS OF THE ACADEBCY OF 

that of the adult bird above described. There is no trace of an accessory 
piece between the rami. 

The bird above described was first indicated as a distinct species by Hr. 
Cassin in 1858; that gentleman founding his specific characters mainly tipon 
the small size, somewhat darker colors, and much smaller, slender bill, as com- 
pared with monoeerata. The species has always been looked upon with con- 
siderable mistrust, and very generally regarded as only a young monoeerata. 
At the time of the introduction of Suekleyi^ C. monoeerata was not known in all 
its ages and stages of plumage, as it is at present. The horn which charac- 
terizes it was believed to be frequently wanting, particularly in the yeung 
bird. The accessory symphyseal piece had not received attention. These 
facts, together with the almost perfect identity in plumage of the two birds, 
very naturally led to the suspicion above mentioned ; seemingly borne oat, 
too, by the fact that the type of Suekleyi was a very young bird, the adult of 
which was unknown, or at least unrecognized. But it has been shown in the 
preceding article that indications both of the horn and of the accessory inter- 
ramal element appear in monoeerata even before it is fully feathered, and that 
these two distinguishing features are preserved in all ages, at all seasons, 
with both sexes. The discovery of Suekleyi in perfectly adult breeding plum- 
age settles the question of its identity with monoeerata. Specimen No. 31,908, 
above described, has no trace of a horn or accessory symphyseal piece ; and is 
smaller, and otherwise conspicuously difi^erent from monoeerata^ thoagh of 
almost precisely similar colors of plumage. 

There is something highly interesting, very singular, and, with our present 
information upon the subject, totally inexplicable, in the fact that the plumage 
of the two birds is so nearly identical as not to .be satisfactorily distinguished 
in any particular ; while the bills differ in such radical characteristics. The 
suspicion comes unbidden, that the whole truth in the matter of (7. monoeerata^ 
and S. Suekleyi — and S. Lathami, too — remains to be developed ; while it is 
certain, at the same time, that nothing but the truth appears upon these pages. 

In the reference of this species to the genus Sagmatorrhina^ the writer is 
guided simply by Bonaparte's diagnosis, and by the figure of the head of 8. 
Lathamij kindly furnished by Dr. Sclater. The dimensions of S, Lathami and 
the form of the bird are sufficient to distinguish S. Suekleyi from it. 

SIMORHYNCHUS, Merrem. 

Aleay Pallas, Spic. Zool. v, 1*769, in part ; and of some authors. 

Uria^ Pallas, Zoog. R.-A. ii, 1811, in part. 

LundOj Pallas, Zoog. R.-A. ii, 1811, in part. 

SimorhynchiUj Merrem, , 1819. Type Alea erisiaitUaj Pall. Fide G. R. 

Gray. (Where is this genus named ?) 
Phaleritj Temminck, Man. Cm. ii, 1820. Type Alea pnttaeula^ Pallas. (Also 

includes eristatella.) And of most authors. 
Mormon, Lichtenstein, 1823, in part. (M. eupereiliota &» eamtsehaiiea, Lep.) 
Ombriaj Eschscholtz, Zool. Atlas, 1831. Type Alea pttttaeula, Pallas. 
Cyelorrhynehus, Eaup, 1829. Type Alea ptittaeula, Pall. Fide G. R. Gray. 
Tylorhamphuty Brandt, Bull. Acad. Imper. St. Petersburg, ii, 1837. Type Alea 

eristatella, Pall. 
Oieeronia, Reichenbach, 1853. Type Phalerie microeeros, Brandt. 

Of moderate and very small size ; general form stout. Usually with a crest, 
or with elongated feathers about the head. Bill variable : sometimes simple, 
oftener irregular in form, with various elevations and depressions, often with 
nodules or other accessory elements } always stout, compressed, shorter than 
the head, the culmen very convex, the tip acute. Nostrils entirely unfeathered. 
Wings and tail of the ordinary shape and length. Feet small and short ; tar- 
sus compressed, entirely reticulate, shorter than the middle toe. Toes long, 
outer and middle about equal in length, the claw of the latter largest. Claw 
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of inner toe reaching base of middle one. Claws much arched, compressed, 
acute, the inner edge of the middle one scarcely dilated. 

The gen OS as above defined is framed to include a number of species, all more 
or less closely allied, yet presenting differences from each other in form in 
almost each instance. The various species are all nearly identical in the 
structure of the wings, feet and tail ; in the bill no two entirely agree. Each 
presents suae speciei characters in the shape of the bill ; but the very fact that 
this organ varies so much seems to indicate that the differences are no more 
than of specific consequence. A glance at the synonyms above adduced will 
show what forms have been made indicative of genera. Ptitiaeula is perhaps 
the species which has been most generally separated from the others, in view 
of its oval upper, and falcate under, mandible. But if this bird is to be gen- 
erically distinguished, so also must crittatellut ; for the latter differs in still 
greater degree, in the presence of an anomalous accessory element in the bill. 
This one being taken out, what to do with eamtiehatieut^ so very closely allied? 
It is almost identical with cristatelltu in all points of structure, except in the de- 
tails of the configuration of the bill, and in these points it stands intermediate 
between this species and some others. Then mieroeerot And ptuilltu would have 
to stand by themselves. So also would tetraeulus and Caaaini, These two, par- 
ticularly, differ more from all the rest, in their short, simple conic bills, than 
any of the rest do from each other. In fine, if paittaeula be allowed generic rank, 
so also must eriaiatelltu^ and pari passu must no less than three more genera 
be recognized. It seems much the most philosophical to group all these forms 
together in a single genus, regarding the differences in the bills as specific. 

In such an acceptation, the genus comprises eight species, which may be 
thus analysed : 

Species — (8.) 

I. Phaleris Temm. Upper mandible oval, under mandible 

falcate ; rictus curved upwards. No crest. 

Blackish ; white below from the breast ; a white spot 
below the eye ]. ptittaeultu, 

II. Smorhf/nehusy Merrem. Upper mandible triangular, 

lender mandible nearly straight; rictus horizontal, 
sinuate. A long recurved crest. 

Angle of the mouth with a supernumerary corneous 
piece. Sides of under mandible unfeathered. One 
series of white feathers on the head 2. eriatatellus. 

Unknown. (See Pallas' description, infrd.) 3. dubius. 

Angle of mouth without a supernumerary piece. 
Sides of under mandible feathered. Three series 
of white feathers on head.. 4. eamUehatieus, 

111. (Unnamed subgentu.) Bill very small, short, conic, 
simple, destitute of any irregularities whatever. 

Large ; bill moderately compressed ; a long re- 
curved crest ; fuliginous black above, fuliginous 
gray below. Wing 6-60 ; rictus -YO ; width of 
bill at base *30 ; tarsus, middle toe and claw to- 
gether 2-50 5. Utraeulut, 

•Small ; bill excessively compressed ; no crest (?) ; 
uniform plumbeous, lighter below, whitish on the 
abdomen. Wing 4-25 ; rictus *60 ; width of bill 
at base *I5I Tarsus, middle toe and claw to- 
gether, 2-00 6. (7<Mmt, ft. «. 

^' ^^iceronia^ Reich.) Smallest of the genus. Short 
^liite hair-like feathers over the forehead. 
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Length abont 6-50 ; height of bill at base -30. Up- 
per mandible with a basal knob ; bill stout and 
wide for its length. No decided white patch on 

scapnlars 7. mieroeerot. 

Length about 6-50 ; height of bill at base '20. Up- 
per mandible without a knob ; bill slender and 
narrow for its length. Conspicuous white patch 

on scapulars 8. pfuiUtu. 

The first distinctive name of this genus is said, by Mr. Gray, to be Simorhyn* 
thus of Merrem, with cristatellus as type. This genus is not in general employ. 
The present writer does not know where it is instituted, but adopts it upon 
the authority just mentioned. Phaleris of Temminck is usually adopted. This 
genus was framed, in 1820, to include both ptittaetdus and erittatellua : the char- 
acters as laid down apply best to the latter ; the former is mentioned first. It 
cannot be used for eristateUuSj however, being antedated by Merrem's name. 
If pnttaeulus is separated from the present genus, it must be called PhalerUj 
Temm., which antedates Ombria Gsch., though the latter is usually applied to 
that bird. Tylorkamphua Brandt is simply a duplication of Merrem's genus ; 
Cyelorrhynehw Kaup merely repeats Temminck's. Cieeronia Reichenbach is 
based upon the smallest species of the genus — section four in the preceding 
analysis. Section three of the foregoing synopsis, comprehending tetrcteulus 
and Ccuainij is really the most distinct of any, and is the best entitled to 
generic rank. The chance to run in a name is left open to any one who may 
be ambitious in that line. 

SlMOBHTNCHUS PSITTAGULUB, {PoU.) SchL 

Alea psittacula^ Pallas, Spic. Zool. y, 1769, p. 13, pi. 2, and pi. 5, figs. 4^ 5, 6. 
Gmelin, S. N. i, pt ii, 1788, p. 553. (Baaed on Pallas and Pennant.) Latham, 
Ind. Cm. ii, 1790, p. 794. (Same basis.) Donndorff, Beytr. Zool. ii, pt. i, 
1794, p. 822. Quotes Steller, Nov. Act. Petrop. iv, p. 426, pi. 13, figs. 25, 
26 ; and other authorities. 

Lunda ptittaeula^ Pallas, Zoog. R.-A. ii, 1811, p. 366, pi. 84. 

Fhaleris pnittacula, Temminck, Man. Orn. i, 1820, p. 112. Stephens, Shaw'g 
Gen. Zool. xiii, 1825, p. 44. Bonaparte, Synopsis, 1828, p. 426. Gray, 
Genera Birds, iii, 1849, p. 638. Bonaparte, Comptes Rendus, 1856, xlii, p. 774. 

Ombria paittaculay Eschscholtz, Zool. Atlas, 1831, iv, p. 3, pi. 17, Brandt, Bull. 
Acad. St. Petersb. ii, 1837, p. 348. Cassin, Baird's B. N. A. 1858, p. 910. 
Elliot, B. N. Am. 1866, part i. 

SimorhynehuapaittacultUj Schlegel, Urinatores Mus. Pays-Bas, 1867, livr. iz, p. 24. 

Asiatic and American coasts of the North Pacific ; Aleutian Islands : Kamt- 
schatka, (Mus. Acad. Philada.); Russian America, (Mus. Smiths. Institution) ; 
Behring's Sea, (Schlegel, Mus. Pays-Bas.^; Japan? 

Bill moderately large, much compressed, 
densely feathered for some distance at base 
of upper mandible and sides of lower. Up- 
per mandible almost perfectly oval in its 
lateral aspect, its culmen gently curved, 
and its tomial edges more decidedly con- 
vex, the former descending, the latter rapid- 
ly ascending to meet at an obtuse angle. 
Lower mandible extremely slender, falci- 
form in shape, strongly curved upwards, 
its tip very acute, its tomial edges concave, 
corresponding to the convex tomia of the 
Fig. B.—ahMrhynehtu ptittaaatu (Pall) upper mandible; the gonys much and 
Nat. size. regularly curved. Nasal fossae long and 

wide, but rather shallow ; the nares rather broadly linear, or narrowly oval, 
overhung by a slightly projecting scale. Frontal feathers embracing culmen 
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in a slightly reentrant angle, thence descending about perpendicularly to the 
very edge of the upper mandible. Feathers on side of lower mandible not 
extending quite so far as those on side of upper. Interramal space fully 
feathered, but in consequence of the peculiar shape of the rami, there is a 
small pit or fossa between them, just at their junction, which is unfeathered. 
Wings and tail of the usual length and shape ; the length of the latter con- 
tained about three and two-thirds times in the length of the former from the 
carpal joint to the end of the longest feather. Tarsus shorter than the middle 
toe without its claw. 

Adult — Without a crest. A series of elongated very slender filamentous 
white feathers from the eje backwards and downwards, white. Entire upper 
parts, with chin, throat, breast, and flanks, fuliginous or brownish-black, 
lighter or grayer below than above ; other under parts pure white, pretty 
trenchantly defined against the darker color of the breast. Bill orange or 
coral red, becoming enamel yellow at the tip, and along the cutting edges. 
Legs and feet dull greenish, darker posteriorly, (in the dried state.) 

The above is the state of plumage of apparently most mature birds ; 
bat is much more rarely met with than the succeeding : Upper parts as 
jast described, but no whitish feathers below and behind eye. Entire under 
parts white, marbled on the throat, breast and sides with dusky or blackish ; 
this color usually occupying chiefly or wholly the tips of the feathers, whose 
bases are white. The mottling is thickest on the breast, most sparse on the 
abdomen ; but it varies in degree with almost every specimen. A state of 
plamage is described as that of the young, in which the white occupies nearly 
the whole under parts, and is scarcely mixed with dusky, even on the throat 
and breast. This stage is not represented in American Museums. The ten- 
dency of the mottling, as the bird grows older, seems to be to increase on 
the throat, breast, perhaps on the sides and flanks, and to disappear from the 
other under parts, leaving the latter pure whitp, in marked contrast. The 
nnder wing coverts are always dark ashy brown ; the short tibial feathers 
the same. 

Length about 9*00 ; wing 5*40 to 5-75; tail l-fiO to I 60 ; tarsus (average) 
I'OO; middle toe 1*10. Bill : chord of culmen '60, chord of gonys just about 
the same ; depth opposite posterior end of nostrils '45 ; width at same point 
'30; rictus nearly or about I -00. 

This very curious species may be instantly recoi^nized, in whatever state of 
plamafl^e, by the remarkable configuration of the bill; the rictus being 
strongly curved upwards, the upper mandible oval, obtuse, the lower falci- 
form, acute. It is one of the longest and best known of the North Pacific 
representatives of the family, and is apparently a very common bird, though 
specimens do not occur in collections so often as might be expected. It 
seems to be decidedly boreal in habitat, and is not recorded, on the Ameri- 
can coast, so far south as the United States, though occurring at Sitka, R. A., 
and probably off the coast of British Colombia. It has no specific synomyms, 
though it has been referred to several different genera. It is one of Dr. 
Pallas' species. It is the type of M. Temmlnck's genus Phalerit. 

SiMORHTKCHUS CRISTATE LLUS, {PalL) M$rrem. 

Alca eriiiatelia^ Pallas, Spic. Zool. v, 1769, p. 20, pi. 3, and pi. 6, figs. 7, 8, 9. 

Gmelin, S. N. i, pt. ii, 1788, p. 552. No. 7. Latham, lad. Orn. ii, 1790, p. 

794, No. 6. Donndorff, Beytr. ZooL ii, pt. i, 1794, p. 821. Vleillot, GaU 

Ois. ii, 1825, p. 242, pi. 297. 
Uria eristatella, Pallas, Zoog. B.-A. ii, 1811, p. 370, pi. 86. Erroneously 

cites as synonymous Alca camtschatica, Lepechin. 
SimorhynehM cristatellus^ Merrem., Bonaparte, Tab. Gomp. Pelag. Gomptes 

Rendus, xlii, 1856,' p. 774. Schlegel, Urinatores Mus.- Pays-Bas, livr. ix, 

1867, p. 25. (Considers U, dubia and tetracula PalL, young of this species.) 
Phalerit erittattlltu^ Stephens, Shaw's Oen. Zool. xlii, 1825, p. 47, pi. 5. Not 
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of Temminck, PI, Color. 200, which is Alca eamtschatica Lepechin. Bona- 
parte, Synopsis, 1828, p. 426. — Id. Compt. and Geog. List. 1838, p. 66. 
Vigors, Zool. Voy. Bloss., 1839, Orn. p. 33. Gray, Gen. B., iii. 1849, p. 638. 
PhaUria {Simorhynchus) criatatella, Cassin, Baird's B. N. A. 1858, p. 906. 
Tylorhamphus criatalellusj Brandt, Bull. Acad. St. Petersb. ii, 1867. p. 348. 
Fhaleris supercUiata^ Audubon, Orn. Biog. pi. 402 ; oct. ed. pi. 437. Not 
Mormon tuperciliota Licht., nor Fhalerit supercilioaa Bonap., which refer to 
Alca eamtschatica Lepechin. 

Asiatic and American coasts and islands of the North Pacific, to Behring's 
Straits ; perhaps into the Arctic Ocean. Kamtschatka and Behring's Straits, 
(Mus. Acad. Phila.) Japan, and north-west coast of America, (Mus. Smiths. 
Inst.) Not known to occur on the American coast so far south as Washing- 
ton Territory, U. 8. 

Bill surpassing that of all other spe- 
cies of the genus in the extent and di- 
versity of the irregularities of its sur- 
face and contour; these irregularities 
chiefly centered in the base and com- 
missural edges, and produced by the 
addition of a supernumerary corneous 
element to the base of the upper man- 
dible just at the angle of the rictus, as 
well as the exp«nsion and projection 
upwards and outwards of the sides of 
the lower mandible towards and at its 
base. Bill, except in the length of its 
unfeathered commissure, rather short 
and wide, the length of culmen scarcely 
surpassing the width of bill at its 

Fig.7.~^m<w.Ayncftt«crtrfateBu,.(Palla..) base. ^^PP^^ "^^^^^J^^^, ^^^L^^^nn^Px 
* Nat. size. men short and regularly very convex 

from base to tip, which latter is rather acute, and slightly overhangs the 
lower mandible; its tomial edge extremely sinuate and irregular, lightly 
notched just behind the tip, at the base widened and somewhat evertea, for 
the reception of the cutting edge of the lower mandible ; lower mandible not 
nearly so deep as the upper, somewhat ascending towards the tip, which 
latter is slender and acute ; the gonys short, perfectly straight, moderately 
ascending, the sides of the lower mandible elongated, everted, their tomial 
edge elevated and dilated at the base, posteriorly corresponding in contour to 
the antero-inferior outline of the supernumerary piece. The latter is a sub- 
circular or subquadrate corneous plate, slightly concavo-convex, wedged in 
between the bases of the tomial edges of the two mandibles, and forming the 
angle of the rictus ; in color and texture it resembles the rest of the bill, of 
which it is a true component element. Nasal fossae small and inconspicuous, 
not deeply furrowed, filled in by corneous substance like the rest of the 
upper mandible; the nostrils small, short, linear-oblong, placed close by 
the tomial edge of the mandible, overhung by an arched and much dilated 
corneous scale. Feathers extending on culmen to a point opposite the angle 
of the gonys, thence descending perpendicularly along the sides of the bill, 
just past but not touching the posterior extremity of the nostrils ; thence fol- 
lowing the sinuosities of the commissural edge of the upper mandible to the 
supernumerary piece, and around the border of the latter,* but not encroaching 
upon it. Interramal space of lower mandible densely feathered ; but no 
feathers encroach upon the sides of the lower mandible, contrary to the usual 
rule in this group. 

♦ This supernumerary corneous element is not attached by its whole surface to the sub- 
cumbent bone; but a part of its upper border is free and projects a little away from the 
skull. The fossa down behind this free raised border is fully feathered. 
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Wings and tail of the nsual shape and strncture of this groap ; the length 
of the latter contained three and a half times la the length of the former 
from the carpal joint to the end of the longest primary. Legs short, stoat, 
liitle compressd. Tars as entirely reticnlate, shorter than middle toe withoat 
claw ; outer toe as long as the middle one ; its claw shorter and smaller than 
that of the middle one. Inner lateral toe extremely short, the tip of its claw 
falling far short of the base of the middle claw. 

Adidt. — ^An elongated crest of twelve to twenty slender feathers springing 
in a bundle from one point at the extreme forehead, far in advance of the 
angle of the rictus, and curving over forwards in the greater part of a circle. 
These feathers are not truly filamentous, having well developed, though short 
barbs, and appear narrower than they really are, from the slight obliquity of 
the barbs from the shaft. A slender bundle of filamentous feathers from the 
posterior canthus of the eye over the auriculars and sides of the neck. A 
very few shorter filamentous feathers forming a sparse interrupted superciliary 
series. All these filamentous feathers white or whitish ; the crest concolor 
with the plumage of the upper parts. General color of the crown, nape, 
wing, tail, and whole upper parts glossy blackish^ with a good deal of a fuli- 
ginous or brownish (not plumbeous or cinerous) tint ; under parts a diluted 
shade of the same, or much more brownish gray, tending on the abdomen 
and posterior under parts generally to ashy gray. Under surfaces of wings 
and tail like abdomen. Bill and appendages orange or Vermillion red, 
yellowish towards the tip. Feet dusky greenish, an undefinable color, in the 
dried state. 

Length about 9*00 ; wing 5*25 ; tail 1*50 ; tarsus 900 ; middle toe and 
claw l'S5 ; outer toe and claw about the same, or slightly less ; inner toe and 
claw I'OO ; bill: chord of colmen '45; tomia of upper mandible, excluding 
supernumerary piece *70 ; greatest width of the latter *26 ; tomia of under 
mandible '90 ; gonys -40 ; depth of bill opposite posterior end of nares -45 ; 
width at same point *35. 

Young. — Similar to the adult, except in the following points : — The bill is 
smaller, weaker, less irregular and sinuous in outline, less brightly colored, 
wanting the expansion and eversion of the tomial edges of the two mandi- 
bles near their base, and with little or no trace of the supernumerary piece 
at the angle of the mouth. Even in the youngest specimens the bill shows 
unmistakable signs of its fu'ure character, and cannot be confounded with 
the simple conic bill of UtrcteuluSj etc. The crest and white setaceous feath- 
ers are wanting, or only traces of them are apparent. The color is less 
blackish , more inclining to a faliginous dusky above, and to a light dull 
brownish gray below. 

This species never acquires a distinct parti -coloration like that of most 
species of the genus. With the exception of the whitish filamentous feathers 
on the head, the colors are uniform over the whole body, varying in shade 
on different parts ; and the transition from the darkest, that of the upper 
parts, to the palest on the lower is effected by imperceptible degrees. The 
brilliantly colored bill is a conspicuous feature. The color of the feet cannot 
be accurately defined in the dried state; but the tints are probably not very 
striking. The crest only makes its appearance after the bird is full growii, 
is at least nearly a year old, and has acquired pretty much the perfect shape 
of the bill. The same is true of the white supra- and post-ocular filaments ; 
and generally among the Phaleridine birds, the presence of these peculiar 
bead-ornaments may be relied on as indices that the bird is adult, and that 
its bill has acquired its mature form. It is just possible, however, that these 
remarks may not apply to the setaceous frontal feathers of S, microceros and 
ptuiUm. The crest of S. erUtatellua first appears as a little bundle of short 
straight feathers shooting out backwards from the plumage of the fore- 
head. These plumes, in an early state of their growth, are much broader, 
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ths^t 18, with more distinct barbs or fibrille, than snbseqnently ; considerable 
time elapses before thej begin to curl over forwards, and they maj continue 
straight until they are an inch or rather more in length. When full grown, 
they are nigh unto two inches long, curve until they almost make a circle, 
drooping gracefully, helmet-wise, upon the bill itself. The crest of this and 
other species is doubtless moved by peculiar muscles, and entirely subject to 
the control of its wearer, like the very similar crests of the birds of thegenna 
Lophortyx, 

SimorhynehuB camtsehaticus is obviously the species most likely to be con- 
founded with the present. In fact, such has been its fate at its hands of so 
distinguished an ornithologist as M. Temminck. It would be wasting words 
to institute a comparison between the adults of the two species at this late 
day. In the youthful condition, before the distinctive bead-ornaments are 
apparent, and even before the bill has attained its perfect form, so character- 
istic in each case, the two species may be distinguished with equal facility. 
In eanUtehatica^ the basal moiety of the sides of the lower mandible is always 
feathered ; in erutateUtu this part of the bill is in its whole length always per- 
fectly bare of feathers. This latter feature is, in fact, the most excellent 
diagnostic character of eriitatelltu ; by the aid of which alone the species 
may always be recognized, be it in never so immature condition, with never 
so undeveloped a bill. The relationships of this species to dubiua and tetra* 
cuius need not be noticed here, as tbey are given in all necessary detail under 
the bead of these species respectively. 

This species was introduced into the records in 1*769, by Dr. Pallas, who 
fortunately gave it a binomial name, thereby securing it from appropriation 
by Qmelin, who contrived to filch so many species from Pennant, Latham, 
and other contemporaneous writers. Dr. Pallas first described it as an Alea^ 
but afterwards removed it to the genus Uria — a very unwarrantable proce- 
dure. It is the type of Merrem's genus Sitnnrhynekusy and of Brandt's genus 
2)/lorhamphu9 ; but not, as generally Bupposed, of Temminck's genus PhaUrit, 
which is based upon Alea pHUacula Pall. Though thus referred to so many 
difi'erent genera, it has hardly a specific synonym, unless the name on 
Audubon's plate 402 be regarded as such. 

Numerous excellent specimens of this bird are in the collections of the 
Philadelphia Academy and of the Smithsonian Institution, from the various 
localities quoted at the head of this article. It is decidedly a boreal species, 
not recorded from the coast of the United States, though occurring on the 
Asiatic shores as far south, at least, as Japan. 

SiMORHYMOHUB DUBIUS, {PoUtu) CoueS. 

Uriadubiay Pallas, Zoog. R.-A. ii, 1811, p. 371, pi. 87. "IT. rostro fusco 
simplici, crista frontis pennacea recurva, * * sexu vel setate tantum a 
praecedente len'ttatella'] videtur deferre, licet deficientes ad oris angulos 
call! carnei, et rostrum minus hiulcum differentiam insignem constituant. 
Gum prscedenti in mari extra Awatsch am portum observatur. Irides Can- 
dida. Rostrum sangnineo-fuscum. Pedes coerulescentes. Cseterum A. 
eristatella magnitudine et colore simillima.'* 
phalerii duhia^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 347. Gray, Qen. 

Birds, iii, 1849, p. 638. 
TylorKamphvt dubiutf Bonaparte, Tab. Oomp. Felag. Oomptes Bendus, 1856, 
xlii, p. 774. 

This species, if it be really such, appears appropriately named, since there 
is nothing to distinguish it from eriatatellus beyond certain differences in the 
bill which might with propriety be attributed to an immature condition of 
the specimen upon which the species was based. And yet the mention of a 
recurved crest of feathers upon the forehead by Dr. Pallas militates against 
the supposition that his specimen was not adult. The great reliability which 
the scientific writings of Dr. Pallas claim, and justly deserve, from their 
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unifonn excellence and accnracy, necessitates no small degree of cantion in 
a decision against the validity of one of bis species. It will be evident upoa 
the least reflection tbat, for example, such a perfectly valid species as tetra^ 
eulu9, might be so described, in a few sentences, thjEit no striking impression 
of its dijference from cristatellus sboald be conveyed. It is also to be borne 
in mind that Prof. Brandt, probably unsurpassed by any one in the accuracy 
and extent of his knowledge of the Ahidxj and particularly well fitted to 
judge of Dr. Pallas' works, admits the species in question as distinct. And 
in the present instance it seems preferable to coincide with the views of these 
naturalists, and to allow tbB species to hereafter stand upon its own merits, 
until the proof that it has none is forthcoming, notwithstanc^ing Dr. H. 
Schlegel's summary assignment of it (as well as of tetraculuti) to eriatatellus. 
There is no specimen purporting to represent this species in any American 
Museum ; and the only information regarding it which can be furnished at pre- 
sent writing is embodied in the above citation from the '^Zoographia." It is 
hardly, if at all, noticed by other writers than those here cit«d.' Mr. Cassini 
however, queries it as a synonym of eristateUu9, 

SlMOBHYNCHUS OAMTSOHATIOUS, {Lepeck.'^ Schh 

Alea kamttchaticaj Lepechin,Nova Acta Petrop. xii, 1801, p 369, pi. 8. 
Fhaleris camUchatica^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 347. Gray^ 

Gen. Birds, iii, 1849, p. 638. Cassin, Baird's B. N. A. 1858, p. 908. 
TylorhamphuB camtsckalicWj Bonaparte, Tab. Comp. Pelag. Oomptes Rendus^ 

1856, xlii, p. 774. 
Simorhynchus eamtschaticusy Schlegel, Urin. Mos. Pays-Bas, 1867. livr. ix, p. 2S. 
Uria myatacea, Pallas, Zoog. R.-A. ix, 1811, p. 372, pi. 89. Quotes Alca camt- 

gehatica Lepechin, having just previously cited it for criitatella. 
Pkaleris cristatella, Temminck, PI. Color. No. 200. Not of authors. 
Mormon supercilioaum^ Lichtenstein, Yerzeich. 1823, p. 89. 
Phaleris tupercUioaa^ Bonaparte, Comp. and Geog. List, 1838i, p. 66. 

North Pacific Coasts. Unalaschka, (Pallas.) Kamtschatka^ (Mui. BosI, Nat. 
Hist. Soc.) North«west coast of America, (Mas. Smiths. Inst.) 

Bill much smaller, simpler, and differently 
shaped from that of S. erutaUlltUy though not 
distantly resembling the juvenile undeveloped 
condition of the latter. Width at nostril 
very slightly less than depth at same point, 
about two-thirds of the length of culmen ; bill 
regularly >• shaped in lateral outline ; culmen 
very convex, regularly arched from base to 
tip ; gonys nearly straight, rapidly ascending ; 
commissure slightly sinuate, a little curved 
upward at tip ; apices of both mandibles acute, 
fairly meeting each other on the level of the 
commissure ; tomia of upper mandible slightly 
nicked near the tip of the bill. Wings and 
tail of usual shape for this genus ; the length 
of the latter contained about three and a half 
times in the length of the former from the car- 
pal angle to end of first primary. Tarsus 

Fig.8.— iSKmorAynefttM<»m<KAa^ici»» much shorter than middle toe and claw; 
(Lep.) Nat. size. middle toe a little shorter than outer toe ; 

middle toe and claw just as long as outer toe and claw \ inner toe and claw 

a little shorter than middle toe without its claw. 
The form of the bill alone is characteristic; the other details of structure 

are shared by the rest of the Simorhynchi. 
A very long recurved crest of exceedinglv slender, delicate, filoplumftceous 
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feathers, six (to ten?) in nnmber, springing from the anterior part of the 
forehead, about opposite the anterior edge of the orbits, brownish-black; a 
single series of slender filamentous feathers from each side of the base of the 
culmen, and thence to the superior border of the orbit ; a second similar but 
shorter series from the edge of the commissure, and thence along the lower 
part of the side of the jaw; a third similar series from the posterior can^hus 
of the eye, and thence adown the side of the neck ; yellowish white. Body 
colors almost uniform ; brownish black, sometimes with more of a grayish, 
sometimes with more of a fuliginous hue ; the wings and tail most intense in 
color, frequently nearly black ; the under parts, particularly the belly, lighter 
and more grayish brown, inclining to mouse color. Bill orange red, its apex 
salmon color, or more decidedly yellowish. Legs (in the dried 8pecimeD| 
posteriorly dark brown, anteriorly lighter, more reddish-brown ; feet dull 
brown ; claws reddish-brown. 

Length of body (approximately) 800 inches; wing 5-60 ; tail 1-60; bill: 
chord of cubnen -45; depth at base -28, width at base nearly the same; 
length of rictus -95; tarsus 1*00; middle toe 1-25, its claw '35; outer toe 
1-30, its claw -30 ; inner toe and claw MO ; length of outstretched crest 1*40 ; 
length of longest whitish feathers over eye 1*00. 

Os hyoides examined : The apohyals are slender cylindrical bones '6 long, 
slightly knobbed at the end, devaricating at an angle of about 40®. The 
ceratohyals are absent in the specimen. The urohyal is a delicate style for 
•10 of an inch, then suddenly expands into a broad, fiat, very thin spatulous 
lamina, subrectangular in shape, or rather cordate, transversely concavo-con- 
yex. This lamina is as long as the rest of the urohyal, and its breadth is 
rather greater than the length of the stylous portion. The basi-hyal is '15 
of an inch long, slender and cylindrical; bearing upon its apex an exceed- 
ingly thin, expanded, somewhat cochleariform glosso-hyal. No opportunity 
has presented itself of examining the tongue bones of other species of the 
family. 

The present is a long and well known species. First made known, at the 
beginning of the present century, by Lepechin, (see above) it was redescribed 
as Uria mystaeeay in the Zoographia Rosso- Asiatica, by Dr. Pallas, whose ex- 
pression " * * pennulis setaceis albis elongatis superciliaribus mytta' 
ceitque,^^ leaves no room for doubt as to the species he had in view. It was 
redescribed in 1823 by Prof. Lichtenstein, under the name of Mormon super- 
ciliotum. Unfortunately, it furnished the subject of Planche Colorize, No. 
200, at the hands of M.' Temminck, under the palpable pseudonym of Phalerit 
crittatella ; which event might have been the occasion of confusion and un- 
certainty, were the bird a less strongly characterized species. As it is, 
there is no difficulty in detecting and correcting M. Temminck's error. S. 
camtachatica is so very distinct from criatatella, that no special comparisons of 
the two are required. It is only necessary to point to the configuration of 
the bill, and the presence of superciliary and maxillary filoplumes, for their 
ready discrimination. For the rest, the present is a much smaller species 
than cristatelltu ; and the plume is perhaps longer, certainly less recurved, 
usually composed of fewer feathers, which are rather more filamentous. The 
setaceous feathers are essentially arranged, as may be seen above, in three 
distinct sets or bundles ; one from the side of the bill along the commissure 
and lower part of the cheeks ; one from the calmen over the eye, and a third 
from the posterior canthus of the eye bacKwards over the auricular region 
and side of the neck ; though the first and last sets may appear more or less 
directly continuous with each other. It is possible that the plumage described 
above may not be the most perfect one ; still, the perfect development of the 
crest and other ornaments warrants the belief that the bird from which it 
was taken is an adult. Authors speak of the under parts, particularly the 
abdomen, as being frequently nearly white ; which may be the coloration of 
those parts in very mature or very old birds. 
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At present writing only one perfect specimen of this species is known to 
exist in any American Museum. The Boston Natural History Society possess 
this one j No. 9209 of the Museum Register, No. 8135 of the Fresnaye collec« 
tion, now owned by the Society. The Smithsonian Institution has a mutilated 
specimen, (ah ead only), from the north-west coast of America, presented by 
Mr. John Gould. As far as can be judged, it belongs to a bird rather more 
perfectly plumaged than the Boston Society's specimen. 

SlMORHYNCHUa TBTBACULU8, {Pall.) CoueS. 

Aleatetraeula, Pallas, Spic. Zool. t, 1769, p. 23, pi. 4, and pi. 5, figs. 10, 11, 

12. Gmelin, S. N. i, pt. ii, 1788, p. 552, No. 8. Quotes Dusky Auk, Pen- 

nant, Arct. Zool. ii, p. 515, No. 435. Latham, Ind. Orn. ii, 1790, p. 794, No. 

7. Quotes Pallas, Spic. Zool. DonndorflF, Beytr. Zool. ii,pt. i, 1794, p. 821. 

Una Utraeulaj Pallas, Zoog. R.-A. ii, 1811, p. 371, pi. 88. 

PhaUris tetracula, Stephens, Shaw's Gen. Zool. xiii, 1825, p. 46. Brandt, Bull. 
Acad. St. Petersb, ii, 1837, p. 347. Gray, Genera Birds, iii, 1849, p. 638. 
Elliot, B. N. A. 1867, part iu. 
Tylorhamphus tstraculuty Bonaparte, Tabl. Comp. Pelag. Comptes Rendus, 
1856, xlii, p. 774. Erroneous assignment of Brandt's genus Tfflorhamphut, 
which is based upon eriatatellus. 
Phaleris (Tylorhamphus) tetracula, Cassin, Baird's B. N. A. 1858, p. 907. 

Asiatic (and American?) coasts of the North Pacific. "In mari orienUli, 
pnesertim Unalaschka," (Pallas.) Kamtechatka, (Mus. Acad., Philada., and 
Mus. Smiths. Inst.) Bay of Yedo, Japan, (Mus. Smiths. Inst.) 

Bill small, short, much com- 
pressed, regularly conical from 
a lateral view, simple, being 
without decided sulci, ridges, 
caruncles or other irregulari- 
ties of surface of any sort; cul- 
men narrow, regularly moder- 
ately convex from base to tip ; 
commissure and gonys perfect- 
ly straight in their whole 
length; the tip of the bill 
turned neither up nor down, 
but the points of both man- 
dibles almost meeting on the 
level of the commissure. Nasal 
fossffi scarcely discernible as 
such, the upper border of the 
small, basal, linear nostrils 
being flush with the rest of the 
bill. Frontal feathers extend 
Tig.9,—Simiorh9ftdkiuletntaibu(Pall.) Nat sixe. forward with an obtusely 
rounded outline on the cnlmen, then rapidly recede backwards as they pMS 
downward in a straight line just past the posterior end of the nostrils to Uie 
commissural edge of the upper mandible ; those on the side of the lower mapdi- 
ble extending not quite so far, but the interramal space fully feathered Wings 
rather longer than usual in this group ; legs, feet, and tail as in other species 
of the genus, the legs perhaps a little longer, comparatively, than m other 
species. A crest of ten or more slender elongated featiiers with loosened 
fibrilla springs from the middle of the forehead, just before the eyes, and 
curves forward in the greater part of a circle to near the tip of the bill. A 
irery few filamentous feathers on the sides of the head, the slender series be- 
ginning at the posterior canthus, and thence extending downwards and back- 
wards. A small white spot just below the eye. Everywhere dull blackish, 
or dusky ; deepest on the back, becoming more of a smoky or brownish-gray 
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on the under parts ; under wing coverts like the rest of the under parts ; crest 
colored like the back. Bill an undefinable dusky* in the dried specimen ; legs 
and feet liyid gray, (probably greenish or bluish in life) j membranes black ; 
claws black. 

pimennons. — (Spec, in Mus. Acad., Phila.) Length about 8-60 ; wing 6-50 ; 
tail 1-60; chord of culmen -35; gape '60; gonys '25; greatest height of bill 
*33, greatest width -25; tarsus I'OO; middle toe and claw 1*50, outer 1-40, 
inner 1-25. 

Another specimen, (No. 22,258, Mus. Smiths. Inst.) Wing 5'60 ; tail 1-75 : 
chord of culmen -40 ; gape '80 ; gonys *40 ; height at base of bill *40 ; width 
at same point '30 ; legs and toes as in the preceding specimen. 

Three specimens of this species examined : one in the Philadelphia Academy 
from Kamtschatka, which served as the subject of Mr. Gassin's description in 
the '< Birds of North America;" another in the Smithsonian Institution, (No. 
22,258,) received from the Bremen Museum, labelled '< Phaleris cristatella, 
(Pall.); Winterkleid; Kamtschatka;" another also in the Smithsonian, (No. 
16,805,) labelled " Phaleris cristatella; Bay of Yedo, Japan ; Apr. 1854 ; eye 
gray; iris black; Rodgers' North Pacific Exploring Expedition." The last 
mentioned specimen is in a very poor state of preservation, and is a young 
bird, as evidenced by the short straight crest, directed backwards ; though the 
bill is nearly perfect in size and shape, and the general aspect of the bird is 
precisely that of the adult. The other two specimens are in fine condition, 
and represent the perfectly mature state. These three include all that are 
known to exist in any American Museum. It is not a common bird in coUac* 
tions, and is frequently mistaken for the young criatatellusj to which species, 
however, it bears only a distant and superficial resemblance. 

The bird here described is indubitably the " Dusky Auk " of Pennant, a 
Species more perfectly and satisfactorily described and figured by Dr. Pallas 
as Alea tetraeula. It is a strongly marked species, not distantly allied to, 
and somewhat reaembling crutatellus in everything but the bill, which is of a 
radically different formation, as will be impressed upon the mind by a 
perasal and comparison of the descriptions given under head of these species. 
Tetraculus requires no special comparison with ervstatellus or with eamtschaticua 
for the substantiation of its distinctness. S, Cauini of this paper is the most 
closely allied species, and might just possibly be confounded by a careless or 
ignorant observer. The differences will be found under head of the latter. 

The diagnostic points of this species lie chiefiy in the small size and pecQ- 
liar shape of the bill (cf. descr.) ; the length of the wings, proportionally 
greater than in any other species of the genus ; and the greater length of the 
feet and toes. The wings, tail, feet and toes are about of the same absolute 
dimensions as those of erittatellusj although tetracultu is rather a smaller bird. 
The various shades of the dark color of the plumage are produced by admix- 
ture of black, brown and gray ; there is no pure cinereous or plumbeous on 
any part of the plumage. 

^ This is a species which entered at a very early day into ornithological 
literature, notwithstanding which it has not a single accredited synonym. 
Its claims to recognition as a valid species, distinct from crislatellutj have not 
been impugned, except by the learned Director of the Museum of the Pays- 
Has. It has been the occasion of no confusion or conflict of opinion among 
writers, except in those few instances in which it has been erroneously sup- 
posed to have furnished the subject of Audubon's plate of erUtatellut, The 
most cursory examination of the plate will convince the mind upon this 
point. Mr. Pennant, in virtue of his '' Dusky Auk," which is this species, 
irould have been entitled to the proprietorship of the bird, had he given it a 
binomial name ; but as it is. Dr. PaJlas stands as its lawful sponsor, having 
christened it Alea tetraeula in 1Y69. 

* Pallas gives its color as " fusco-rubrum ;** Gmelin, as "ex fiisoo-lutescens ;" Latham, 
as " luteo-fuscum." 
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SfMOBHTVCMUS CA8SIMI| Cwtet^ 91. if. 

Pkalerit Casnniy Oones, mss. 

DiAG. — S. rostro parvo, breve, valdi compresflo, longitudtne rlx altitndinem 
excedeate, latitadine dimidii altitadinis ; feti triangulare a gpecta laterale ; 
simplice^ tiec uUis additamentis corneis instrncto ; ealmine leriter declinato- 
conrexo, ricta recto, carini ferd rect&, a scendente; snprll nigro-plambeosj 
▼ertice, alia caad&qne nigerrimis ; sabtas griseo-plambeus, abdomine cris- 
soqae sensim albicantibns ; loQgitado tola corporis 7*75 (poll. Ang.) ; alsa 
4*25; caud» 1*40 ; tarsi '80 ; digiti medii cam ungue 1*20; rostri '401 alt. '30, 
lat. -151 rict^is *60. 

Typical and unique specimen, No. 46,564 of the Smithsonian Museum ; a 
male (adult?) collected Aug. 3, 1866, at Ounimak Pass, Russian America| 
by W. H. DalL 

Bill Terj small and short, 
only half as long as the tarsus ; 
extremely compressed, being 
hardly more than half as wide 
as high at the base ; its height 
at base three-fourths the length 
of culmen ; lateral aspect of the 
bill nearly triangular ; culmen 
regularly lightly convex in out- 
line ,' rictus perfectly straight ; 
gonys almost straight, ascend- 
ing j tip of bill rather obtuse ; 
no tubercles, siLuosities, or 
other irregularities of surface 
or of contour. Nasal fossss 
well marked, oval in outline, 
Fig. l^—ISmorhynchtu Oaitini, not. sp. Nat. site, reaching the culmen at its base, 
separated by a ridge from the commissural edge of the upper mandible ; nos- 
trils low down in the fo.«»8a, small, short, narrowly linear. Frontal feathers 
laid straight across the base of culmen, descending nearly perpendicularly 
aluog the posterior edge of the nasal fossn, just attaining the posterior end of 
the nostrils, then retreating obliquely backwards and downwards. Feathers on 
side of lower mandible extending to a point opposite those on culmen ^ some- 
what further into the interramal space, which is densely feathered. Wings 
and tail of usual size and shape. Feet small, tarsi moderately compressed, 
much shorter than the middle toe and without its claw; only two-thirds the 
middle toe and claw; outer toe as long as, or slightly longer than the middle, 
its claw much smaller than that of the middle; tip of inner claw just reach- 
ing base of middle claw. 

Entire upper parts blackish-ciaereous, or very dark lead color, deepest and 
very black oa the crown, wings and tail. Entire under parts much lighter 
and more grayish plumbeous, insensibly blending with the color of the upper 
parts on the sides of the head, neck, and body, fading very gradually into 
whitish on the abdomen and under tail coverts. Inner webs of primaries, 
secondaries and tail feathers dusky gray ; the outer glossy black ; under sur- 
face of wings dusky gray, nearly black along the edge. Bill dusky, 'tinged 
with red ; tarsi behind and toes below black ; rest of feet an undefinable 
color in the dried state ; perhaps reddish in life. *^ Eyes white and black," 
(collector's label). 

This is a very strongly-marked species, differing to a remarkable degree 
from any other of the family. The chief peculiarity of form lies in the bill ; 
80 small, simple, extremely compressed, destitute of appendages, and otherwise 
unique, as will be seen by the description, and still more clearly by the dia- 
gram. As regards color, the tinge of clear plumbeous which pervades the 
Tinifonn dark color is very characteristic. There is no trace •€ a crest, nor 
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of elongated filiform feat)iers about the head. Their absence, however, is 
not to be regarded as a specific character, since it cannot be positively 
affirmed that the specimen is fully adult. 

The affinities of the species are clearly with S. tetraeuliUf which it resem- 
bles in the small simple compressed bill. But it is unnecessary to compare 
the two and point out the difi'erences. A glance at the dimensions will alone 
suffice to show specific distinction. There is no other bird in the family that 
S, Caasini in the least resembles. 

SiMOBBYNCBUS MI0R00ER08, {Brandt j) Cows, 

f Alca pygnuea, Gmelin, S. N. i, pt. ii, 1788, p. 555, Na. 12 ; and of the older 
authors. Based on the Pigmy Auk of Pennant. Not identifiable. 

8imorhynchu9 pygmceus^ Schlegel, Urinatores Mus. Pays-Bas, 1867, livr. iz, p. 
23. Identifies A.pygmcBa Gm. as Phalerit microceroa Brandt or P. nodirostra 
Bonap., and Uria pusilla Pall, as young of the same. 

Phaleris microceroSj Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. 

Phalerxa {Ciceronia) microeerosj Gassin, B. N. A. 1858, p. 908. 

Ciceronia mieroceroij Reichenbach. 

Phaleris nodirostra^ Bonaparte, Gomp. and Geog. List, 1838, p. 66. Equals 
n}icrocero8 Brandt. Audubon, Orn. Biog. v, 1839, p. 101, pi. 402. Audu- 
bon, B. Amer. vii, 1844, pi. 468. Gray, Genera Birds, iii, 1849, p. 644. 

Ciceronia nodiroatrisy Bonaparte, Consp. Gav. Gomptes Rend., 1856, xlii. p. 774. 

^^fPhaleria comiculata^ Eschscholtz," (Gray.) Doubtful citation. Perhaps 
Fratercula eomiculata f or Cerorhina monocerata f 
Asiatic and American coasts of North Pacific.; Eamtschatka; Enrile 

Islands ; Plover Bay ; Sitka ; Japan. Numerous specimens in the Mus. Acad., 

Philadelphia, and Mus. Smiths. Inst., from various localities. Not known to 

occur as far south as Washington Territory, U. S., though found in the 

Japan Sea. 

Smallest of the Auks with the ex- 
ception of S. puaillita. Bill very sh.ort, 
— -^.^.^ not half as long as the head, stout, 

^*N^ deep, wide, little compressed, obtuse 

at the tip ; its width at base nearly 
equalling its heighth at the same 
point, and but little less than the 
length of culmen. A small but con- 
spicuous globular tubercle arising 
from base of culmen, beyond which 
the culmen is strongly arched, very 
regularly convex, rapidly descending, 
its tip not very acnte, obsoletely 
notched on the tomia, very slightly 
overhanging the tip of under mandi- 

Fig. ILSimorhynchua microeeroa, (Brandt), ble. Commissure almost straight its 

Nat. size. whole length, the extremity very 

slightly ascending. Gonys short, rapidly ascending, very slightly convex. 
Nostrils in a short but wide and deep fossa, placed rather higher up above 
the commissure than in some species ; narrowly linear, not reached by the 
frontal feathers. Frontal feathers extending to the node on the culmen, 
then retreating obliquely backwards as they descend along the sides of the 
upper mandible ; feathers on side of lower mandible extending farther than on 
upper mandible. Proportions of wings, tail, legs and feet as in other species 
of the genus. 

Adult. — Forehead and lores conspicuously marked with delicate hair lines 
of white, produced by numerous short, stiff', but very slender white setaceous 
feathers scattered thickly thereover ; a few of which filaments, more elon- 
gated and thread-like than the frontal ones, stretch adown the sides of the head 
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to below the level of the jaw ; and a few more ezcessirely delicate ones 
reach from the posterior canthua of the eye some distance along the sides of 
the occipnt and nape. Entire upper parts, including the forehead, yertex, 
occiput, and sides of head, (with the exception of the white feathers just 
described) sides of neclc, and wings and tail, glossy black. Inner webs of 
the primaries duslcy gr&y* Under wing coverts, ^except the smallest row 
just along the antibrachium and metacarpus,) white. Region about base of 
under mandible blacldsh plumbeous, and a few feathers along the sides 
under the wings and on the flanks blackish ; all other under parts white, 
motiled, especially on the breast and sides, with black, the throat alone re- 
maining immaculate. Bill red, tubercle and base of upper mandible dark 
bluish. Legs and feet an nndefinable dusky in the dried state ; the anterior 
border of the tarsus, and superior aspect of the toes dull greenish. 

Length about 6*50; wing from carpus 3*75; tail 1-25 ; tarsus *70 ; middle 
toe and claw 1*00 ; outer do. the same; inner do. '85; bill : chord of cnlmen, 
(including width of knobj *40; along rictus -60; gonys '25; height at base 
'30; width at base slightly less. 

The preceding is a description of the perfect plumage of this species, 
which is of comparatively unfrequent occurrence. The usual state of plum- 
age of the bird as met with in collections is much as follows : — Bill as de- 
scribed above ; filamentous feathers much as above described, but rather 
shorter and more sparse, and scarcely appearing behind the eye and along 
edge of side of lower jaw. Upper parts plumbeous black, sometimes slightly 
interrupted in its continuity by a few whitish feathers about the scapulars ; 
the primaries grayish black, paler on their inner webs ; secondaries grayish 
white at their tips. Under parts white, as before, but very sparsely marbled 
or wared with dusky ; least so on the abdomen, most so on the sides and 
breast, where the blackish so increases in amount as to appear more or less 
continuous with that of the upper parts. Chin and sides of jaw as above de- 
scribed, but throat white, immaculate The dusky mottling varies greatly in 
amount and in intensity with different specimens. Sometimes it is reduced 
to a few isolated touches here and there, and again it is found to give the pre- 
vailing color to the under parts. That specimens in this mottled condition 
are not immature, is proven by the fact that the bill is fully grown and pro- 
vided with a well developed tubercle; and that the forehead is thickly 
covered with white setaceous feathers. The mottling, however, is confined 
to the tips of the individual feathers, whose bases are pure white ; and is 
thus apparently of a temporary and transient character, like that so frequently 
met with in young or winter specimens of gulls and petrels. It may be a 
seasonal feature, or one only found in birds of a certain age ; and yet nu- 
merous facts tend to indicate it as a character of perfectly mature birds. 
Were one to examine a specimen with the usual moderate amount of mottling 
on the under parts, and notice the fact that the blackish occupies only the 
tips of the feathers, he could not fail to be impressed with the analogy just 
now hinted at, and to conclude that with advancing age the mottling would 
grow less and less, and finally disappear, leaving tho under parts pure white, 
as inpunllus. Such, however, appears not to be the case. Specimens whose 
age is attested by a fully developed bill and well formed tubercle, are those 
most mottled below with blackish. And yet, no specimens have been found 
with the breast or any other part of the under parts uninterruptedly black, 
trenchantly divided from white areas. The peculiar kind of mottling exhib- 
ited by this species is so unusual as a condition of perfect maturity, that the 
Buspicion arises that the very highest state of plumage is not yet known. 

Toung. — Entirely similar in plumage to the bird as just described ; but the 
Under parts whlre, scarcely relieved by. mottling ; and the white extending 
far around on the sides of the neck, leaving only a narrow median* dorsal line 
black; the bill smaller than that of the adult, and the tubercle wholly want- 
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ingi or very imperfectly developed ; its place on the cnlmen being occnpied 
bj a soft skinnj covering like that on the nasal fosssa* 

Speciosens firequentlj occur in this condition. An understanding of its 
|)reci8e import is somewhat complicated by the fact that, although the tuber- 
cle is entirely wanting, and the bill otherwise obviously undeveloped, the 
bead is well provided with the whitish setaceous feathers. Birds in such 
condition might be confounded, on casual inspection, with S* punlliu. But 
more careful examination will result in the observation, that the bill is far 
too large, thiek^ and heavy to be that of putUlus ; that there is no conspicuous 
white patch on the scapulars; that the site of the whole bird exceeds that of 
pusillus : which points, in connection with some others which might be enu* 
derated, will serve to distinguish the two species. Their relationships are 
dwelt upon more at length in the succeeding article* 

When old birds of this species are moulting, in the fttU, the glossy black 
of the fresh feathers on the back Is Interrupted with dull grayish black 
l^atches, formed by the old feathers whieh have not yet been renewed ; and 
the old worn primaries and secondaries are dull grayish, fading almost into 
grayish white at their tips and along their edges. A specimen in such a con- 
dition, (No. 4^,563) Smiths. Mus.) though palpably an old bird, has no trace 
of a caruncle on the bill. 

It may not, perhaps, be exceeding due bounds, to hint at the possibility 
that the nodule on the bill may be temporary in character, assumed after a 
certain age, at a certain season, and then lost, wholly or in part, by absorp- 
tion, to be again resumed at the same period of the following year, probably 
during the season of reproduction* This suggestion presents itself to the 
observer without straining on his part, and, in fact, is rather forced upon his 
attention, after examination of specimens, apparently adult, in which no 
trace of the tubercle is to be found. The tubercle is in essential character- 
istics an extrinsic formation upon the bill, differing radically in its structure 
from the rest of the organ. No good reason appears to forbid the supposi- 
tion that its growth and subsequent re*absorption, may be periodical. Argu- 
ments for such a belief might readily be adduced in the periodical hyper- 
trophy and atrophy of the combs, wattles, caruncles, and the various other 
fleshy or cutaneous or semi'corneous growths about the head and bill of very 
many birds, which enlarge during the breeding season, and afterwards 
diminish or entirely disappear. It is also within the limits of possibility 
that caruncles of this species is a sexual characteristic. The specimen above 
mentioned, (No. 46,563,) is marked female. However close to, or remote 
from, the truth either or both of the foregoing suggestions may be, it is cer- 
tain that observed facts relating to the rostral knob of this bird are at rari- 
ance with generally received doctrines about it, and are explicable by the ap- 
plication of one or the other of the preceding hypotheses. At present we are 
very much in the dark in the matter^ 

Various ages, conditions of plumage and bill, of this species are well 
represented by the numerous specimens in the Museum of the Philadelphia 
Academy and of the Smithsonian Institution, fVom various localities along 
the coasts and among the islands of the North Pacific. No specimens are 
contained in any other American collection. 

The only questions of synonymy which arise in this case are connected 
with the identification of Alea pygmma^ Gm., and are treated of under head 
of S, puaUlut. Prof. Brandt's name has priority over that of the Prince Bona- 
parte, although the latter has come into more general employ than the former, 

SfKOBHTNCHlTS PUSILLUS, (Pallos) Couet, 

JAUapygnuMiy Gmelin. S. N. i, pt. ii, 1788, p. 655, No. 12 ; " rostro nigro, 
Venice, cervice, dorso, alis, caud& pedibusque obscuris, jugulo et pectore 
glaucis, abdomine sordide albo. * * alee minor, 7 poll, longa,'' 

«tc.— Based upon Pigmy Auk, Pennant, Arct. ZooL ii, p. 513, No. 431. 
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Habitat between Northern Asia and America. Latham, Ind. Orn. ii, 1790, 
p. 790, No. ii. Same as Gmelin's species. Bonnaterre, Bacy. Method. Orn. 
1790, p. 33. Same as Gmelin's species. Donndorflf, Beytr. Zool. ii, pt. i, p. 
825. Quotes Pennant and Latham. 
IPhalerU pygmsda, Stephens, Shaws Gen. Zool. xiii, 1826, p. 48. Same as 

Alcapygmaa, Gm. Lath. 
PhaUris pygmcea^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 347. Quotes 
\iO\h Alca pygmxa Gm. and Uria pusilla Pall., which he considers as synony- 
mous. Gray, Genera Birds iii, 1849, p. 638. Quotes Uria pusilla, Pall. 
Tylorhamphua pygmxaSj Bonaparte Consp. Gav. Comptes Rendus, 1856, xlii. p. 

774. Same as j9t/«t7/<z. Pall. 
Uriapusilla, Pallas, Zoog. R.-A. ii, 1811, p. 373, pi. 70, hand dubife. " Fronte 

brachiisQue albo-notatis." 
Phaleria pusilla, Cassin, Pr. A. N. S. Phila. 1862, p. 324. Elliot, B. N. Am. 

1867, part vi. 
Phaleris (Oiceronia) pusilla, Cassin, Baird's B. N. A. 1868, p. 909. 

Asiatic and American coasts of the North Pacific. Kamtschatka, (Pallas.) 
Semiavine Straits (Mus. Smiths. Inst.) N. W. coast of America (Mus. Smiths- 
lust.) Sitka, Russian Amer. (Mus. Pays-Bas, teste Schlegel. ) 

In size the least of its genus, 
and the smallest known nata- 
^ torial bird. Length, (approzi- 

,y^ \ mately correct) 6*60 inches j ex- 

/ @) \^ tent of wings , wing from 

carpus to end of first primary 
3*50; tail 1*10; tarsus '75, mid- 
dle toe and claw 1-10; outer toe 
and claw 1*00 ; inner toe and 
claw *85 ; bill along culmen 
'40 ; along rictus, '65 ,* along 
gonys '30 ; height at base *20 ; 
width at same point the same 
or slightly less. (Compare these 
measurements, particularly of 
Fig. 12.-^Simorhynchui pusiUus, (PaWaa,) the bill, with those of S. micro- 

Nat, size. ceroa.) 

With the usual /orm of the genus, except as to the bill, the shape of which 
is specific. Bill without tubercles, or other irregularities of contour; straight, 
comparatively slender, compressed ; height at base much less than length 
along culmen; width at base the same, or rather less than, height at same 
point ; the apex more acute than that of microceros ; the outline of culmen 
at first straight, then slightly convexo-declinate ; commissure almost straight, 
a little ascending anteriorly, still not sinuous in any pan of its length ; gonys 
lengthened, at first conirex in outline, then rapidly ascending in a straight 
line. Nasal fossa large, extending along the basal moiety ot the bill, reach- 
ing from the culmen nearly to the tomia ; not deeply excavated ; nostrils 
small, narrow, linear, one eighth of an inch long, basal, lying just above the 
commissural edge of the upper mandible. Frontal feathers running forward 
some distance in a rather narrow angle on the culmen, retreating very rapidly 
obliquely backwards and downwards on the sides of the upper mandible ; ex- 
tending on sides of the lower mandible a little further than on upper. (It is 
to be gathered from this description, more particularly, that the bill of jpm«7- 
iw, compared with that of mtcroceros, is fully as long ; but slenderer, more 
acute at the tip, less convex along culmen and gonys, more compressed in its 
whole extent, and non-tuberculate.) 

-^rfttit.— Entire under parts pure white ; entire upper parts pure black, 
only relieved as follows : The humeral and scapular feathers are, all of them 
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or most of them, white or whitish in some portion or the whole of their 
extent ; producing two patches of this color, not inaptly comparable to the 
similar patches on the scapnlars of Braehyrhamphtu Wrangeli^ or CoUyrio 
borealis^ in size, shape and general appearance. About half the secondaries, the 
innermost ones, are quite conspicuously white on the tips of the outer web 
for a fourth or a third of an inch. The forehead and lores, from the base of 
the bill to the eyes and vertex, are lineated (exactly as in tnicrocerot) with 
■parse, distinct, rery slender white setaceous feathers ; none are apparent, 
among several specimens, behind the eye, or from the commissural angle of 
the bill. Pallas tersely summed up these points of coloration of the upper 
parts in saying *' Fronte brachiisque albo-notatis ;" and the white about the 
" arms " is a strong distinctive feature of the species in comparison with 
microcero8. The white of the under parts reaches far around on t^e side of 
the neck ; on the side of the head it only extends on a level with the com- 
missure ; it does not quite attain the base of the lower mandible, being cut 
off from the bill by a small blackish-lead-colored area. There are indica- 
tion of a small whitish spot jmst above and below the eye, formed of feathers 
of the ordinary texture. The under wing coverts are wholly white, except 
just along the edge of the forearm. The short tibial feathers are dusky 
gray. . Bill black, (as nearly as can be determined from the dried specimens,) 
the base, gonys and tip of lower mandible yellowish. Posterior aspect of 
tarsus, and inferior surface of toes and webs, blackish ; rest of legs and feet 
a dull undefinable greenish-dusky (in the dried specimens.) 

The changes of plumage of this species are not known ; no other condition 
than the one above described is represented by the specimens in the Smith- 
sonian Institution, and none are contained, as far as known, in any other 
American museum. No. 21,320 of the Smithsonian collection, obtained from 
Capt. John Rodgers' expedition to the North Pacific, collected at Semiavino 
Straits by Dr. Wm. Stimpson, is the one above described. No. 21,321, from 
the same locality, is a younger bird, but entirely similar to 21,320, except that 
it has a rather weaker bill, and only slight traces of the white setaceous feath- 
ers on the forehead. No. 46,562, collected Sept. 9th, 1866, at Plover Bay, by 
W. H. Dall, of the Western Union Company's Overland International Tele- 
graph Expedition, a young bird, as shown by the soft feel of the feathers and 
other features needless to detail, is referrible, with some degree of doubt, to 
this species. The scapulars are very conspicuously white; the secondaries 
plainly tipped with white; the under parts pure white, unspotted as in 
typical puiillua. The black of the upper parts is tinted, especially about the 
head, with gray or plumbeous, and there are no traces of whitish setaceous 
feathers on the forehead ; both of which features are to be attributed to the 
juvenility of the specimen. The doubt in the case centres in the bill. This 
organ has no trace of a tubercle, and is very small and weak, as usual in the 
young j9u«t7/tM ; but it seems to he deeper, and especially wider at the base, 
compared with its length, than is the case with typical j9ti«i2/tM ; in these 
points of shape approximating to mieroceros. But *' seems to be " is the most 
definite expression to be used in this case, for in the preparation of the spe- 
cimen, or its subsequent drying or packing for transportation, the bill has 
been injured, and so much distorted, that its true form cannot now be de- 
termined with desirable precision. 

It cannot be denied that the relations that this species bears to mieroceros 
are extremely intimate. So closely, in fact, does it approach the latter, that 
its specific validity might fairly be called in question by one of conservative 
views ; especially in consideration of the well-known fact, not to be disputed, 
that the bills of all young Aleidse are much smaller and weaker, and even in 
more striking points of form, conspicuously different from those of adult 
birds ; and that a long time is required for their perfect development This 
remark applies with especial force to the formation of the various knobs, 
ridges, sulci, rictal callosities, and the other irregularities of surface. The 
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mere presence or absence, therefore, of the node upon the base of the cnlmen, 
cannot be allowed to constitute a specific character in the present case, and 
may be left out of consideration, as may be, also, the color of the bill. Too 
mach stress should not be laid upon the presence of white scapulars and of 
white tips to the secondaries, since .in some specimens of undoubted mtcroee- 
ro9 unmistakable traces of the former are to be found, and the ends of the 
inner secondaries are decidedly lighter than the body of the feathers. All 
the observable differences in the quantity and distribution of the whitish se- 
taceous feathers upon the forehead and other parts of the head might readily 
enough depend upon a difference in the age of specimens. The pure unin- 
terrupted white of the under parts of /^tMi^tM stands in apparently strong con- 
tradistinction to the black mottling of the same parts of mierocerut ; but it is 
to be remembered that the coloration in this respect of the latter species is 
very variable, ranging from a very sparse and scanty marbling to a nearly 
uniform black, particularly upon the breast, and is therefore not to be too 
implicitly relied upon, at least until it is more definitely ascertained than at 
present whether the black mottling tends to decrease or to increase with ad- 
vancing age. If microceros grows more and more marbled with black as it 
grows older, we might with entire propriety presume upon the existence of a 
youthful state of plumage, in which the under parts are entirely white, like 
those of putillus. Such is very likely the real state of the case ; for the 
youngest examples of microceros examined — those which have no trace of a 
tubercle — are nearly white below, only very sparsely and indistinctly mottled 
with blackish. Still, aside from all these varying and therefore uncertain 
points, there appear good grounds for separating the two species, as will be 
observed on comparing the descriptions given in this and in the preceding 
article. 

As the case stands with our present information upon the subject, P.ptuiU 
lu8 is to be separated from P. mierocerot : first, by certain differences posi- 
tively known to occur : a, in size, which is decidedly less, as evidenced by 
the measurement of all its dimensions ; 6, in form of bill, which is slenderer, 
more acute at the tip, not so deep at the base, particularly not so wide at the 
base, yet not shorter, than that of mierocerot ; secondly, by certain differences 
very constantly observed, yet not proven to always hold good : a, absence of 
tubercle; 6, conspicuously white scapulars and tips of secondaries; e, pure 
white under parts, uninterrupted by blackish mottling, and extending around 
00 the sides of the neck; (f, shortness and scantiness of the white setaceous 
feathers on the forehead ; «, color of bill, mostly black, not mostly red. 

It only remains to notice the synonymy of this species , and all that is to 
be said on this score relates to the identification of Alca pygmaa Gm. This 
name is founded upon the ^^ Pigmy Auk" of Pennant, — a small species first 
described very loosely and imperfectly by the latter writer, whose account 
I Gmelin merely renders into Latin, in applying a binomial name. There is 

I no doubt that the bird was one of the little Auks of the North Pacific, as its 

I very name, and the dimensions assigned (seven inches), clearly indicate, but 

there is no possibility, at the present day, of identifying it with precision. It 
was very possibly based either upon the present species or the preceding 
(mkrocero8)y and should these two ever be united, as young and old of the 
same, the name ^^iTuea might without undue violence be assigned to the 
species so constituted. So long as they are regarded as distinct, the name 
pygmxm must not be applied to either of them. As far as we can judge by 
the description, particularly the expression <*jugulo et pectore glaucis," 
pygmxa may not impossibly have been based upon Ptychoramphui aleuticus. 
But Mr. Gassings supposition is perhaps as near the truth as any that could be 
advanced: *' It is possible that the Pigmy Auk of Pennant, which is Alea 
pygnusa Gmelin. may be the young of this species [mt(Toc«ro«], but it is more 
probable, judging fiom the descriptions of Gmelin and Latham, that several 
small species have been confounded under this name." The same gentleman 
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Also calli attentioD to the raci, that gome of ths eiprcBBioDE in the diigiiQ") 
of the old >athars bare no buiB in the characlers of an; Alcidine bird. Under 
the Gircamalaace«, it beboorcs db to ignore ibe name ^v^mEiallogetbtr, sines 
it caoDot be identified ; and to accept puiillta of Pallas, to which no poseibi!- 
itj of doobt attaches, as ihe proper name of the preeent speeiea. 

PTTCHOBBAHPHUS, BranJi. 
ITru, Paliag, Zoiig. R.-A. IBll, ii, p. 3T0, in part ; not of aathora. 
Ptgckorhampluu, Brandt, Bnll. Acad. Sc. St. Petersb. ii, 1637, p. 31T. Tfpe 

ITria ateutka. Pall. 
MerguloM, Gambei, Pr. A. N. S. ii, 1843, p. 266, in part ; not of Raj, Tieill. 
Arclica, Oraj, Genera, iii, 1S49, p. 638; in part; not of MtEhriDg. 
SimorhpuliuM, Schlegel, Uns. Pats-Bas, 186T, llrr. ij, p. 26, in part ; not of 
Merreni. 

Size moderate ; general form Bloat ; not crested, nor vith an; elon(;a(ed 
feathers about the head. Bill about two thirds as long as (he head, three- 
foartha as long as the tarsas, verj stont, straight, somewhat conical in shape, 
■lighLlj if at all compressed, without nodes or irregnlarities, the tip acute; 
cnlmen very moderatelj declinato-conrex in outline, the ridge broad, more or 
less corr-igated Irausrerselj at Ibe base ; the sides oF upper mandible balg- 
iog, the tomial edges inflected ; sides of lower mandible nearly upright, fist, 
longitudinally grooTed for the greater part of their length, their tomial edges 
aomewhai inflected; rictus straight; gonys straight, or nearly so, rer; long. 
Nasal fossie long and wide, shallow, filled in with soft gliin ; that of the two 
fOBSie meeting OTer (he base of the culmen, and there corrugated as just de- 
scribed ; nostrils rather long, narrowly OTat, subbasal, opening at the lower 
border of the fossn, the edge of the membrane that oierhange them derated, 
flaring. Froutni feathers in a nearly transrerse line across the base of the 
cnlmen, thence descending a little obliquely bacliwards, jast behind the nos- 
trils, to the commissure; those on lower mandible extending, in the inter- 
rama] space (which they completely Gil), to a point rather beyond a perpen- 
dicuSar from those on cuimea ; then, encroaching very little on the sides of 
the lower mandible, they retreat in a siraighl line rapidly backwards and 
obliqnely upwards. Wings moderately long, narrow, pointed, the primaries 
somewhat falcate, narrowing rapidly at the tip to an acute point, first longest, 
rest equably graduated. Tail short, broad, rounded, contained about three 
and a half times in the length of wing from the carpal joint; the feathers 
broadly rounded at their tips. Ta.sas mnch shorter than the middle toe 
wilbout its claw; about two-thirds ag long as the middle toe and claw; 
greatly compressed, covered with small, very irregal^irly shaped polygonal 
reticulations ; no large transverse iculella. Outer la(erBl toe as long as, er 
■lightly shorter than (be middle; its claw not reaching (be tip of (he middle 
claw. Tip of Inner claw reaching base of middle one. Claws compressed, 
acute, moderately arched, tbe inner edge of tbe middle one diialed. 

This genns was institated in I83T by Prof. Brandt, for the reception of tbe 
ITria alcatiea of Pallas, Its type and only species. It is strongly characleriied 
by the bill, which is of a shape not even approlimating towards that of any 
other Alcidine bird. Its points of structure in other respects are shared by 
the majority of the family. 

Ptycborhihphus iLidTiODa, (PoK) Brandt. 
t'rt'a Weu'icB, Pallas, Zoog. R.-A. ii, IBIl, p. 370. " Corpore sopri fusco, 

subtus albo litnralo, rostro producto, triplici plica inter nares." 
J'lyehorhamphia alatlicai, Brandt, Bull. Acad. St. Pe(ersb. ii, 1S37, p. 347. Bo- 
naparte, Tabl. Comp. Pelng. Comp(. Rend., 18B6,ilii,p. 774. Cassia, Baird's 
B. N. A. I8&8, p. 910. Heermann, Pac. R. K. Rep. i, lSa9, Route to Cais. 
Birds, p. 75. Elliot, B. N, Am. pari iv, 1867. 
PhaUrU ttltatiea, Oray, Genera Birds, iii, 1649, p. 638. 

[Jul 



NATURAL SCIENCES OP PHILADELPHIA. 53 

Simorhi/nchut aleuticuSj Scblegel, Urinatores Mas. Pajs-Bas, ii livr. 1867, p. 26. 
Mergulus Cassinii^ Gambel, Pr. A. N. S. Philada. ii, 1845, p. 266. Id., Journ. 

A. N. S. Phila. 2d series, ii, 1850, pi. vi. 
Arctica CasHniij Gray, Gen. Birds, iii, 1849, p. 638. 

Pacific coast of North America, south to San Diego, California, fireeds on 
the Farralone Islands. Aleutian Islands (Pallas), Russian America, and whole 
we«t coast of the United States. (Mus. Smiths. Inst, and Acad. Philada.) 

Adult.— B'ill black, base of lower mandible whitish or yellowish. Legs 
anteriorly, and toes superiorly bluish ; legs posteriorly, and toes inferiorly, 
with the membranes, blackish. A slight touch of white- about the eyes. En- 
tire upper parts blackish-plumbeous, the head, wings and tail nearly black. 
This color, gradually diluted until it is much more grayish-plumbeous, ex- 
tends around the under parts and sides of the head, the throat, upper part of 
the breast, and whole sides of the body under the wings. Greater part of 
breast, with abdomen and under tail corerts pure white ; the grayish plum- 
beous of the upper breast merging very gradually into the white of the belly. 
Under surface of wings dark lustrous gray. 

Young. — ^Very similar to the adult ; differing chiefly in being more decided- 
ly blackish on the upper parts. 

Moulting specimens have the upper parts much duller and grayer, the old 
wing and tail feathers faded, especially towards their tips, into light brown- 
ish-gray. 

Length 8-00 to 9-50; extent 16-00 to 18-50 ; wing 4-75 to 5-25; tail 1-50 to 
1 75; tarsus about 1-00 ; middle toe and claw 1-40 ; outer do. 1*30 ; inner do. 
110; culmen -75 ; rictus -90; gonys -60 ; depth of bill opposite posterior ex- 
tremity of nostrils -40 ; width -30. 

As regards color, this species is remarkably constant. Hardly any other 
differences than those first noticed are to be found, after examination of exten- 
sive series ; and they may all be summed up as merely varying shades of the 
same color, and slight variation in its extent downwards upon the breast. The 
bill at all ages and seasons presents its peculiar parti -coloration. These re- 
marks, however, probably do not apply to fledgelings. As regards size, the spe- 
cies is perhaps unusually variable, as may be seen by the measurements given 
above, which represent extremes in those cases where two sets of figures are 
given, and the average in other measurements. The bill, in particular, is 
liable to great variation bdth iil length and in stoutness. Some bills are very 
large and robust, nearly as wide as high at the base, rather obtuse at the tip, 
and with decidedly curved culmen and gonys ; others are longer in proportion 
to their transverse dimensions, decidedly compressed throughout, acutely 
pointed, with almost straight culmen and gonys. The corrugations about the 
base of the npper mandible are sometimes nearly obsolete, and when present 
are very variable in character. Very likely they are hardly, if at all, apparent 
iji life ; for they seem to be produced mainly by the shrinking in drying of the 
skin covering the nasal fossae and base of the culmen. All the variations ex- 
hibited by the numerous specimens seem to be merely individual differences, 
and are not sufficient to excite a suspicion that more than one species is repre- 
sented in the series. 

Mergulu8 Cassinii Gambel (Arctica Casnnn Gray) is now well known to be 
this species, first described by Pallas, as above quoted. The species has no 
other synonyms of consequence. Its striking peculiarities suffice to prevent 
misconception regarding it. 

Subfamily TJrism, 

MERGULUS, {Ray) VUSU, 

Mergubu, Ray, Syn. Av. Vieillot, Analyse, 1816, and of authors. Type ^lc« 

«^, Linn. 
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M, Elem, Prod, At. p. UO, Id part. 

a, Mffihriog, Av Gen. 1752, p, SS, Type PlatUui eoluntbaTiiu, Kleia, Gray, 

lera, ili, 1849, p. 644. Tjpe Alca alle, Linn. 

Linnscus, S. N., i, 1738. In part. 

Palks, Zoog. R. A. 1811, ii. Id part. 

Terj short, calmen oaij three-fourths tfae t&nitia, rerj stout, acnrcelj 
ressed, ubtuae at the tip, as wide as high at the base, the sides of both 
ibles coDTei or vaulted, the tomial edge of the upper greallj inflected, the 
a verj convei in outlioe, with a broad flattened ridge, the rictus ample, 

decurved towards the end, the gonja straight, Terj short, the inferior 
ibular rami correspondinglj elongated, widely divaricating, the ioterrft- 
pace very broad, the nasal foaae short, wide, deep, partially feathered, 
ts subhaaal, short, more broadly oval, or more nearly circular than ia 
iier genus except ^nlhliborhjinphm. Wings rather longer than usual in 
Lmilj, acutely pointed. Tail of ordinary length, much rouoded, (he fea- 

rather aarraw and subacuminate at tip. Feet small and weak ; tarsus 
dy compressed, anteriorly broadly sculellate, posteriorly finely reticulate. 
>f the usual proportionate lengths. Size very email ; general form very 
ict, stout. 

eculiar genus of the Alddm, the most essential characters of which, as 
in this family, are found in the bill, though the other members otfer some 
:iBble, if not salient features. The squat bunchy shape of the single Bpe- 
i very noticeable. 

B is the genua through which a certain type of structure found among the 
pennes inosculates with the Pygopodes. The relationship of Peltcanoidet 
■ix to Merguitit alle is one of strong analogy, if not of actual afi^nity, as 
ien elsewhere already pointed out by the writer.* Aside from the obvi- 
Procellaridian characters of the bill, Peltcaaoidei (representing the sub- 
■ SalodrominK) is strictly a Pygopodous genus, and is very nearly iden- 
Tith Mfrgalta in all the details of eiteroal structure, and has much the 
general habitus. It is certainly the connecting link between the ma- 
irous and brachypterous natatores, holding so strangely anomalous a 
HQ betwixt the two, that it cannot be with much propriety included under 
. It seems entitled to the rank of a family, to take place between the 
lariidae and Alcida. 

Heboitlds iLtB, {Ray) Viiill. 

lui mtlanolaiaii, Kay, Syn. Av. p. I2B. Stephens, Shaw's Qen. Zool. ziii, 

i, p. 345, Brandt, Bull. Acad. Sl.-Petarsb. ii, 1837, p. 347. Brewer, ocl, 

Wilson's Orn,, with notes by Jardine, 1840, p. 658, Gg. 315. Fleming, 

t. Brit. Anim. 1842, p. I3B. Thompson, Nat. Bist. Ireland, iii, 18G1, 

18. 

ha grcmlandua, " Albanus, Av. p. 81, pi. 85. Oann., Act. Nidroff, i, p. 

, pi. 6." 

u colambaTivi, Klein, Prod, Av. p. 146, No. 1. 

ille, Linnteus, S. N. ed. x, i, 1758, p. 131, No. 6. Id. ibid. ed. xii, 1766, i, 

II, No. 5. Brunnich, Urn. Bor. 1764, p. 26, No. 10<i. Elermana, Tab. 

n. Anim. p. 149. Mflller, Zool. dan. Prodr. p. 17, No. 143. Latham, lod. 

. ii, 1790, p. 795, No. 10. Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 823, 

5.— Donndorrs Var. B is eaniii'ia Lath.— Wilson, Am. Orn. ii, pi. 74, 

a. Scblegel, Urinatores Mus. Pays-Bas, ii livr. 1867, p. 20. 

ille, Pallas, Zoog. R.-A. ii, 1811, p. 369. Temminck, Man. Orn. ii, IS20, 

iS. Bonaparte, Obs. Wils. 1926, No. 238. Audubon, Urn. Biog. v, 1836, 

04, pi. 339. 

'Mergvlta) alle, Bonaparte, Synopsis, 1828, p. 435. 

• V. Pr. A N. 3. Phllada. H^', ISM, pp. 1T£, IW. 
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Mergulus alle, Vieillot, Analyse, 1816, p. 66. Id., Gal. Ois. 1825, p. 236, pi. 
295. Gould, Birds Eur. v, 1837, pi. 402. Macgillivraj, Hist. Brit. Birds, ii, 
1852, p. 341. Bonaparte, Comptes Rendus, 1856, xlii, p. 774. Cassin, 
Baird's B. N. A. 1858, p. 918. Boardman, Pr. Bost. Soc. N. H. Sept. 1862, 
p. 131. Verrill, Proc. Essex Inst, iii, 1863, p. 160. Samuels, Ornith. and 
Ool. of New England, 1867, p. 570. 

Aretieaalle, Gray, Gen. Birds, iii, 1849, p. 644. 

Akaake, Gmelin, S. N. i, pt. ii, 1788, p 544, No. 5. 

Aka Candida^ Brunnich, Orn. Bor. 1764, p. 26, No. 107. In pure white plu- 
mage; probably albino. 

Mergulus arcHcuSj Brehm. 

E'.ropean and American coasts of the North Atlantic. On the United States 
coast, in winter, south to New Jersey. Numerous specimens in Mus. Acad. 
Philada., Smiths. Inst., Bost. Soc. Nat. Hist., Essex Inst., Gab. G. N.Lawrence, 
author's Cab., etc. 

Adult, summer plumage. — Head and neck all around, and entire upper parts 
glo&sy black, with a beautiful metallic lustre of a shade of blue, when in high- 
est plumage ; scapulars edged with white ; shafts and inner webs of primaries 
brown, lighter at base ; secondaries tipped with white ; under surfaces of the 
wings brownish-gray ; under parts from the breast pure white, with a few 
elongated feathers of the sides and flanks varied with black on the outer webs ; 
bill black ; legs and feet posteriorly blackish, anteriorly flesh-colored (dull 
yellowish in the dried state). 

Adult in tffinter. — As before ; the white of the under parts extending on the 
neck and throat to the bill, on the sides of the head to the level of the rictus, 
on the sides of the nape over the auriculars (where it is somewhat marbled 
with black), or even to the middle of the nape, more or less confluent with 
that of the other side. 

Tounffy first winter, — Recognizable by its smaller and weaker bill, by the 
duller and more brownish black of the upper parts, almost wanting in gloss, 
and by the greater extension of the white upon the sides of the hind head and 
neck. The scapulars and coverts are conspicuously marked with white, as in 
the adult. The feet are mostly dusky. 

Length 8*50 ; wing 4-75 ; tail 1-50 ; tarsus -80 ; middle toe and claw 1*20, 
outer do. 1*15, inner do. '85; bill along culmen '50, rictus 1-00, gonys '20; its 
depth at base *35, its width at same point about the same. 

When in mature plumage, this is a very beautiful species. No other Alci- 
dine has such lustre of the dorsal plumage, traces of which are even found in 
adult winter specimens. In the latter the extent of the black upon the throat 
is indicated by a dusky clouding of the bases of the feathers of the parts. The 
species is ordinarily subject to only moderate variation in size or colors. The 
condition of albinism has been described. 

The first chronicles of this species are of g^eat antiquity. It appears to have 
shared for a time with Uria grylle the soubriquet of " Columba grcenlandica." 
Since its description as Alca alle by Linnaeus, it has been the basis of very few 
synonyms. Alea Candida of Briinnich is this species in the albino state. Mer- 
gidus melanoleucusj Ray, is adopted by many authors. Mr. G. R. Gray adopts 
Moehring's generic appellation. 

SYNTHLIBORHAMPHUS, Brandt. 

Aka, Gmelin, S. N. i, 1788, p. 554, and of the older authors, in part. 

rTrta,. Pallas, Zoog. R.-A. ii, 1811, and of some authors, in part. 

Fratercula, Stephens, Shaw's Gen. Zool. xiii, 1825, in part. 

Synlhliborhamphus, Brandt, Bull Acad. St. Petersb. ii, 1837. (Type Alca anti- 

guoj 6m.) Subgenus of Brachyrhamphus, Brandt. 
Mergulus, Vigors, Zool. Voy. Blossom, 1839, in part. 
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■a. Gray, Genera, iii, 1849, in part. 

\plon, Bonaparte, Comptea Rendns, 1856, ilii. p. 774, in part. 

e EQoderate or rather email ; general form stout, compact; bead with or 

at a crest ; bill somewhat as in Braehyrhampktu, but mucb stouter, and 

ir for ita depth ; much compressed throughout, depth at base about half 

ngth of caimeo, culmen and ffoaja moderately curved, gonja straixbt, 

ding; nasal foesie small and shallow ; noslrile eubbasal, broadly oval or 

r circular, as in JIferffulvt, feathered ; feathers extending to about the same 

ice on ctilmen sod keel ; od both mandibles retreating rapidi; backwards 

the point of their fnrthest extension ; those on the upper passing just by 

ttslriU, but not covering the latter. Wings of asnal siie and shape in this 

; secondaries very short, as in Braehmhamphvi, the tip of the longest not 
ing much more than half-way from the carpal joint to the end of the first 
ry in the closed wing. Tail of usual length, short, broad, nearly square, 
■y slightly rounded, the feathers very broadly rounded at lip. Tarsi mach 
ressed, anteriorly and lalerally transversely scntellate, posteriorly reticu- 
about as lon^ as the middle toe without its claw. Outer toe as long aa 
her longer than the middle i its claw smaller than that of the middle; 

inner claw reaehing base of middle. Claws small, short, compressed, 
ratety curved and acnte, the inner edge of the middle one somewhat di- 

Lh the general appearance of Brachyrhampliut, this genus differs from the 
in the bill and feet. The bill is deeper at the base, and more compressed 
ghout ; the feet are atill more different, having very broad iransverse sen- 
ion on the anterior face of the larsua, instead of polygonal reticulation ; 
re larger, both relatively and absolutely, with longer, much more corn- 
id tarsi than in BTac/ij/rhamphtu. The type of the genus is the old Aka 
!a Gm. A second species occurs, which differs from tbe type, as far as 
U concerned, in a gleaderer bill, and in the presence of a conapicaoue 

; crested; bill stonl, depth at baae more than half the length 
of culmen ; white on sides of vertex not eitending in ad- 
vance of the eyes antijuui. 

Bted I bill slender, depth at base about equal to half tbe 
length of culmen; white on sides of vertex extending along 
sides of forehead nearly to tbe bill tcurmautuat, 

Stnthlibobbahphdb xNTiquuB, (^Omtl.) Brendi, 

antlqaa, Gmelin, S. N. i, pt. ii, ITB8, p. 564, No, 1). Based upon Autient 

k. Pennant, Arct. Zool. 1785, ii, p. bU, No. 430. Latham, Ind. Orn. ii, 

10, p. 795, No. 9. Donndorff, Bejlr. Zool. ii. pt. i, 1794, p. 824. Schlegel, 

natores Mus. Pays-Bas, livr. ii, 1867, p. 21. 

reula aniiqua, Stephens, Shaw's Gen. Zool. jiii, 1825, p. 42. 

aniiqua, Temminck and Schlegel, Fn. Japon. 1845, pi. BO. Audnbon, 

1. Biogr. V, 1839, p. 100, pi. 40i, fig. 12. Id. B. Amer. vii, 1844. 

lyrhamphut i^Synthlihorhamphw) atiliquut, Brandt, Bull. Acad. St. Petersb. 

1837, p. 347. Casain, Baird'a B. N. A. 1858, p. 916. 

•yrhamphut entipaa, Gray, Gen. Birda, iii, 1849, p. 644. 

uptcn {Sj/nlhliborhamphui) anliquut, Bonaparte, Conap. Gav. Comptes Ben- 

I, 1856, xlii, p. 7J4. 

lenicula, Pallas, Zoog. R.-A. ii, 1811, p. 369, pi. 85. 

Uia cirrhocepkabia, Vigors, Zool, Voy. Blossom, 1839, Birds, p. 32. 

a cin-hociphala, Gray, Gen. Birds, iii. 1849, p. 644. 

[Jbd. 
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American and Asiatic Coasts of the North Pacific. Kamtschatka, Japan 
Seas. Sitka, Russian America, (Mas. Smiths. Inst.) Mas. Acad. Philada. 

With the form, etc, typical of the 
genus, as above described. 

Adultj high breeding plumage, (No. 
46558, Mus. Smiths. Sitka, R. A.) Bill 
whitish, or yellowish, culmen and base 
of both mandibles abruptly black ; legs 
and feet anteriorly apparently whitish, 
or yellowish ; posteriorly, with both sur- 
faces of the webs, black. Head all 
Pig.l3.~%irf«*orAami)Aiwan«jMtt*,(Gmel.) around, and throat, black; pure and 
Nat. size. intense above, on the sides below, chin 

and throat, tinged with fuliginous brown. A conspicuous stripe of pure white 
beginning over each eye, and extending backwards over the sides of the occi- 
put, connected across the nape by some white feathers, and spreading on the 
sides and back of the neck, as a large disconnected series of trenchantly de- 
fined white streaks. Trace of white on each eyelid. Entire upper parts clear 
dark plumbeous, blackening on the upper tail coverts and tail. Upper surface 
of wings the same, or rather darker, the edge of the wing all along from the 
elbow, and the exposed parts of primaries, blackish ; entire under surface of 
wings white, except just along the edges where it is mottled with dusky ; the 
basal portion of the inner webs and shafts of primaries whitish ; secondaries 
like the wing coverts, or rather darker, their bases whitish. Sides of the body 
under the wings pure velvety black, in marked contrast to the clear plumbeous 
of the upper parts and white of the lower. These black feathers are poste- 
riorly greatly elongated, reaching quite to the tail, and overlying the sides of 
the rump and the flanks, which latter, however, are seen to be pure white on 
raising the elongated supercumbent feathers. This black along the sides 
extends anteriorly in front of the wings, and, still strongly contrasted with the 
plumbeous of the interscapulars, continues on as a band quite to the nape, 
which it crosses to become confluent with its fellow of the opposite side. On 
the sides of the neck it is thickly marked with the pure white streaks already 
described. The fuliginous black of the chin and throat is continuous with that 
of the sides of the head as far as the auriculars ; further on it merely extends 
as a point along the middle of the throat, being separated from the black of 
the sides of the nape by a large white area, an extension to the auriculars of 
the white which is the color of the whole under parts except the sides under 
the wings, as already described. 

Length 9-50 to 10-50; extent 16-76 to 18-25; wing 5-50; tail 1-60; bill 
along culmen -60, along rictus 1-20, along gonys -40, depth at base -30, width 
•20; tarsus 1-00 ; middle toe and claw 1-25, outer do. 1-15, inner do. 1-00. 

Younger. — Bill and feet as above described. " Iris brown," (label). Upper 
parts as in the adult, but darker, the plumbeous being obscured lay dusky, 
especially on the wing and tail coverts, and lower back. Forehead, crown, 
nape, and back of neck, sooty black, entirely unrelieved by white streaks, 
or with only traces of the latter on the sides of the occiput. Eyelids some- 
times largely white. No black on the throat or chin ; traces of it in a dusky 
mottling about the base of the bill. White of under parts extending on sides 
of head below and behind nearly to the eyes, and far around on the sides of 
the nape, so that only a median nuchal line is left blackish. Sides of body 
under the wings not pure black, but merely dusky plumbeous, and this not 
continuous on the feathers over the flanks, these being in some part white, 
producing a white and plumbeous variegation. The line of this dusky plum- 
heous hardly extends in front of the wings to the sides of the neck. Under 
parts white, as before, the bases of the inner webs of the primaries rather more 
white than in the adult. 
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The above described differences between the adult and young are yery de- 
cided, and might suggest a distinction of species, were not various means 
between the extremes forthcoming. Beyond these variations in plumage the 
species is very constant in characters, with the exception of the bill. This 
differs a good deal as to its size and shape ; but nevertheless usually preserves 
the specific characters which distinguish it from that of Wurmizusume. Thus 
the difference in length between the bills of two perfectly mature examples, 
absolutely identical in plumage, and in all other respects, save length of bill, 
amounts to a tenth of an inch along the culmen. This difference being 
unaccompanied by a corresponding difference in depth and width, gives a 
readily appreciable difference in shape of the bill. 

The only species to which the present bears any special resemblance is 
Wurmizusume. The comparative characters of the latter are dwelt upon at 
length in the article immediately succeeding. 

It is barely possible that two distinct species may be confounded in the 
synonymy adduced at the head of this article, and that the bird here described 
is not the veritable Alea antiqua^ Gm., ('* Antient auk" of Pennant.) In the 
description of these authors the upper parts are said to be dusky or sooty 
black, whereas, as will be seen by the description, the subject of the present 
article has these parts clear plumbeous. But we have just seen that the young 
of the present bird has the upper parts decidedly darker and duller than the 
adult ; in fact tending, especially upon the wings and lower back, to dusky. 
The limits within which the species is known to vary in this respect are suffi- 
ciently wide to allow its reference to the bird of Pennant, Latham and Gmelin ; 
especially when it is remembered that the particular descriptive terms used by 
these authors may not have been critically correct. It seems unnecessary, and it 
would be, perhaps, unjustifiable to attempt to discriminate the present species 
from Alca antiquaj upon the grounds just mentioned. They had best be re- 
garded as the same, at least until suites of specimens may determine the exis- 
tence of two species, differing in the particulars above mentioned. No indica- 
tions of a distinction of species can be found in the extensive series of speci- 
mens at present contained in American collections. 

This species, in the condition here described as that of the adult, is the 
Uria senieula^ Pallas ; and should bear the name of Synthliborhamphus senieulua 
in the event of its not proving the same as Alea antiqua^ Gm. Merguliu 
cirrhocephaluSj Vigors, (Arctica drrhoeephala, CJray,) is the same bird, in the 
same condition of maturity. The species has no other synonyms of conse- 
quence, except those resulting from its reference to several different genera. 

In breeding plumage it is a very handsome bird, being in fact — with the ex- 
ception of Wurmizuaume — the handsomest of the Urirue, It is of frequent 
occurrence along the coast and among the islands of the North Pacific ; extend- 
ing, on the Asiatic side, to Japan, and on the American, to Washington Terri- 
tory, U. S. It apparently migrates southward in winter. It breeds in the 
vicinity of Sitka, R. A. It is well represented* by numerous specimens in the 
collections of the Philadelphia Academy and of the Smithsonian Institution. 
It has been figured by Temminck and Schlegel, and by Audubon. 

Synthlibobhamphus Wubmizusumb, (Temm.) Cottea, 

Uria WurmizuBume^ Temminck, PI. Color, No. 579. Temminck and Schlegel, 

Fn. Japon, 1845, pi. 79. 
Anobapton {Synthliborhamphns) Wurmizitaume^ Bonaparte, Tab. Comp. Pelag. 

Comptes Rendus, 1856, xlii, p. 774. 
Brachyrhamphus (Synthliborhamphus) Temminekiij Brandt, Bull. Acad. St. Pe- 

tersb. ii, 1837, p. 347. Cassin, Baird's B. N. A. 1858, p. 916. 
Brachyrhamphui Temminckii^ Gray, Gen. Birds, iii, 1849, p. 644. Cooper and 

Suckley, Pac. Rr. Rep. xii. p. ii, 1860, p. 287. Elliot, B. N. Am. part vi, 1867. 
Alca Temminckiij Schlegel, CJrinat. Mus. Pays-Bas, livr. ix, 1867, p. 22. (Japan.) 
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Asiatic and American Coasts 
of the North Pacific ; south to 
Japan and Washington Terri- 
tory, U. S. iSpecs. in Mus. 
Acad. Philadelphia, and Mus. 
Smiths. Inst. 

Bill more slender and elon- 
gated than in the type of the 
genus, the depth at base less, 
and the compression not so 
great, the Sides of the bill being 
less vertical ; rictus nearly 
Fig. U.-^Syn(hliborhamphu8 Wurminuumet (Temm.) Straight. Rather larger than S, 

Nat. size. antiquut. 

Adult. — Bill decidedly yellow, (in the dried state,) the ridge of upper mandi- 
ble alone black. Feet dull livid bluish, the webs dusky, (feet dusky yellowish 
in the dried state ) "Eye brilliant gray, iris black" (label). A large con- 
spicuous crest springing from the extreme forehead of a dozen, (more or 
fewer) slender elongated features, not recurved, but extending straight back- 
wards quite to the occiput. A large conspicuous series of white feathers on 
each side of the top of the head, extending from the base of the crest, on the 
forehead far in advance of the eyes, to the side of the nape ; there more or 
less confluent with each other, and then dispersed as isolated white streaks 
over the sides of the neck to the shoulders. In many specimens, however, 
apparently quite adult, these white stripes are hardly, if at all, apparent 
beyond the nape. Rest of head, including chin and upper part of throat 
sooty or fuscous blackish, sometimes with a cinereous tint ; this color extend- 
ing as far as the interscapular region, from which point the upper parts are 
more decidedly plumbeous, only the wings and tail being somewhat darker and 
more fuscous. Sides under the wings plumbeous black quite to the flanks ; 
this color also extending forward in front of the wings and continuous with 
that of the sides of the neck and head. Under surface of wings pure white, 
except a little dusky clouding along the edge ; bases of primaries, and the 
greater portion of their inner webs white, deepening very gradually through a 
continuously deepening shade of brownish gray, into dusky at the tips. 
Entire under parts (except the sides, as just described) pure white. 

Length 10-50 to 11-00; extent 18-00 to 18-50; wing 5-50; tail 1-75; tarsus 
1-00; middle toe and claw 1-25, outer 1-20, middle 1-00 ; bill along culmen -70, 
rictus 1-10 ; gonys -40 ; height at base -25 to -30, width about the same. 

Younger. — Bill and feet as above ; (bill sometimes, however, wholly blackish.) 
Without a crest ; no white feathers about head, or only slight traces thereof. 
Face, including region just about the base of the bill, both above and be.ow, 
crown and sides of the head to the level of the commissure, with nape and 
back of neck, plumbeous dusky ; other upper parts, particularly the wings, 
the same, but most of the back with a more decided tint of plumbeous. Under 
wing coverts and primaries as in the adult. Sides under the wings narrowly 
fusco-plumbeous, the lengthened feathers over the flanks variegated with 
white. Entire under parts otherwise white ; this color extending far around 
on the sides of the upper neck, nape and occiput. 

Considerable variation in plumage as well as in size, and to a degree, in 
shape of bill, is exhibited by the numerous specimens examined. The difi^er- 
ences in the bill are chiefly those of size, the relative proportions of the 
various measurements being pretty constantly preserved. The bill is always 
slenderer, and usually longer thian that of antiqmuj approaching in this respect 
the bills of the true Brachyrhamphi. The size of the whole bird varies some- 
what, but not to any remarkable degree. In apparently equally adult speci- 
mens, the two series of white feathers, which form conspicuous stripes on the 
sides of the vertex and nape, vary much in length. Sometimes they spread 
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le sides or the hiad-neck to almost as great an extent as is vitnessed 
io!l bight; plumbed speciraenB of entiquutf again they ma}' stop 
on the occiput, or at least on the nape. The comparative amounls 
and plumbeous on the upper parts is various, as is also the intensity 
of these hues. Thus a apecimeii, (No. — Phila. Acad., from Japan.) 
ipper parts including the wing coverta bhiiab nahy, or bluish plumbe- 
t enough lo forin a marked contrast with the band of nearly black 
08369 the nuchal region, aod desceoda on either side under the wings, 
leeimen, also, the bill is blackish, although it is evidently an adult bird, 
crest an inch long. There is aometimes much white on the eyelids, 
ta none. The outline of the white on the sides of the hind head and of 
Tatiea ; the younger the bird, the more the white encroaches on these 

>t ascertained positively that the crest which so strongly characterizes 
[lecimens of this species as a constant feature, that is, obtained at a 
ge, and ever afterwards worn. Very possibly, it ia only assumed 
le breeding season ; and falls off afterwards, so that perfectly aduit 
lecimena may be without it. It ia at all events not to be enumerated 
le iufallible diagnostic points of the species, 
red with 5. aniiguvt, the species is at once distinguished, when in adult 

plumage, by the presence of a creat, and the different eitent of the 
ipes and streaks upon the head, nape and neck. (Consult deocriptions 
fen.) These differences aside, it is a larger bird, on an average, 
lome specimens do not eiceed in size some eiamplea of anliguat. The 
enderer, though not necessarily longer, more acute at the tip, com- 
y not so deep at the base, and rather less compressed, the culmen, 
d gonys straigbter. The identihcation of very young birds, however, 
mes attended with difficulty ; and some specimens in Ibe present cal- 
:annot, in fact, be satisfactorily determined. This state of affairs, 

is by no means unparalleled in other caaes of perfectly distinct spe- 
1 by no means militates against the belief in the apecified distinction 
■o birds now under consideration. The adults cannot by any posai- 
mistaken for eacb other. 

lecies is well represented in oil its variety, by numerous specimens in 
:liona of the Philadelphia Academy and the Smithsonian Institution ; 
lot contained, as far as heard from, in any other Americau cabinets, 
-equent occurrence on the coasts of the North Paeific, and appears to 
ularly abundant in the vicinity of Japan, whence most of the speci- 
cribed or recorded have been obtained. Its occurrence on the coast 
nited States is open to question. Several specimens of S. anliqma (at 
the bird described in this paper under this name) are in our collec- 
IB Washington Territory, labelled " Brachyrhamphns Temminckii," 
9 appear to represent the species whose habits, etc.. are alluded to by 
per and Suckley, volume twelve, part ii, of the Pacific Railroad Re- 
at. Bist. Wash. Terr. p. 2B7, above cited) under the name of Brachy- 
I Ttmrninekii, But the description there given is that of the true 
ill, having been copied from Ht. Cassin's article on the "Birds of 

ame which heads this article has priority over "Temminckii" of 
indt, and ia therefore to be adopted, though its barbarous character is, 
', a matter of regret. It varies in orthography with different writers. 

BBACHYRHAMPHUS, Brandt 
, Giaelin, S. N. i, 1 !8S ; in part ; not of auihors. 
;hBm, Ind. Orn. ii, 1790; in part ; not of authors. 
Pallas, Zool. R. A. ii, I8U, in part. 

amphiu, Brandt, Bull. Acad. St. Petersburg, ii, 1S3T. Type Colynibiu 
■dTiu. Gm. 

n. Brandt, I. c. Same type, 
n, Bonaparte, Comptes Reodus, xlii, IBGS. Same type. 
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With the general habitus of Uria proper, but of much more delicate build| 
dififerent pattern of coloration, and very small size. Bill small, slender, mnch 
shorter than the head, not longer than the tarsus, greatly compressed, acutely 
tipped ; culmen gently curved, its ridge sharp, rictus nearly straight, gonys 
straight ; tomial edge of upper mandible greatly inflected towards the base, 
notched near the tip. Nasal fossae small and shallow, nearly filled with 
feathers, which mostly cover the extremely minute oval nostrils. Wings of 
ordinary length, very narrow, pointed, falcate, the secondaries extremely short. 
Tail of ordinary length, almost square, the feathers obtusely rounded. Feet 
very small, short, slender, and weak ; tarsus scarcely compressed, variable in 
length, never longer than the middle toe without its claw (except in braehyp' 
teru9 f) Outer and middle toes equal in length ; the claw of the former much 
smaller than that of the latter ,* the inner very short, its claw not reaching 
the base of the middle claw. Claws small, weak, moderately curved, very 
acute. 

The genus which comprises the Murrelets — to coin an English word, needed 
for the Braehyrhamphi^ — is a very natural and strongly marked one. It comes 
nearest to Vria proper, from which, however, it is sufficiently distinguished, as 
will be seen by the above diagnosis. It contains four or five species, all inhab- 
itants of the North Pacific, and more particularly of the west coast of North 
America. These may readily be diagnosticated as follows : — 

Species : — (5.) 

I. Tarsus much shorter than the middle toe without its claw. 

Upper parts blackish and chestnut, lower parts blackish 

and white 1. marmoratua. 

Upper parts cinereous and white, lower parts pure 

white 2. Wrangelii. 

II. Tarsus just as long as the middle toe without its claw. 

Under surface of wings white 3. hypoleueus. 

Under surface of wings dusky 4. Oraveri, 

III. Tarsus longer than the middle toe without its claw, (teste 

Brandt) b, braehypterut f 

Brachyrhamphub MARiiORATUS, {Ghn,) Brandt, 

Colymbtu marmoratua^ Gmelin, Syst. Nat. i, 1758, p. 583, No. 12. Based on the 

marbled guillemot, Pennant,* Arct. Zool. ii, p. 517, pi. 22, and Latham, Syn. 

vi, p. 336, pi. 96. Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 870. 
{Tria marmoru^a, Latham, Ind. Orn. ii, 1790, p. 799. Stephens, Shaw's Gen. 

Zool. xii, 1824, p. 249. Bonaparte, Synopsis, 1828, p. 423. 
Braehyrhamphus (Apobapton) marmoratua, Brandt, Bull. Acad. St. Petersburg, 

ii, 1837, p. 346. Cassin, Birds N. A. 1858, p. 915 j in part. Description 

of supposed adult is that of B. Wrangeli. 
Brachyrhamphua marmoratua, Gray, Genera Birds, iii, 1849, p. 644. Cooper and 

Suckley, Nat. Hist. Wash. Terr. 1860, p. 286, in part. Not the description 

of supposed adult, which is that of B. Wrangelu 
Anobapton {^Brachyrhamphua) marmoratua, Bonaparte, Tabl. Comp. Pelagiens, 

Comptes Rendus, 1856, xlii, p. 774. 
Cepph ta perdix, Pallas, Zoog, R.-A. ii, 1811, p. 351, pi. 80. 
Uria Toumsendii, Audubon, Orn. Biogr. v, 1839, p. 251, pi. 430 ; octavo ed. vii, 

1844, pi. 475. The figure of the supposed young is the adult ; that of sup- 
posed adult may be really B. Wrangelii, 



*'* With a black bill ; crown dusky; throat, breant, and belly mottled with black and 




species, . , , 

1817, p. 36,) not exhibiting great sagacity, remarks, that it is ** une Jeune guillemot grylle, 
qui commence It prendre la livr4e de radulte I" 
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7ria brevinulru, Vigore,* Zool. Jooni. it, 1B!8, p. 367, and Zool. Beccliej'l 
Voj. Blossom, 1839, Ornith, p. 31. Evidenllr a joung bird ; niaj beotltii 
species, or of B. Wrangtli. 

Braehs/rliamphut KiUlilzii,^ Btaadt, Bull. Acad. Sc. Si. Petorahnrg, ii. 1B3T, p. 
346. Young bird | may be of ihiB Bp«cie«, or of WrangiU, or a distiDct 

CoBstB and Islands of (be North Pacific. On the American side, eonth in 
Dter to California ; breeds bb far Boulh aa Vaucourer's [ilaod. NumerooB 
mmeuB in Hue. Acad. Ptiilada., Mae. Snlthe. Inet., Cab. Q. N. Lawreuce. 
Form typical of tbe genuB aa juBt described. Bill along culmen juit the 
igth of tlie tarsus, tareue scarcely three-fourths the middle toe without ill 

Adull, bruding plumage. (Description from No. 49655, Mns. Smiths, lost., ^, 
ne 9, 1867, VancouTer'e Islaud.J Bill black. Tarsi posteriorly and both 
rfaces of the webs biacklflh ; legs anteriorly and Iocs superiorly livid fleah 
lor, or dull bluiah gray. Iris brown. Entire upper parts brownish black, 
srywhete traasveracly barred with cheelnnt brown, or bright ruat color, 
cept on tbe wings, which are unifonn brownish black, the primarieB darkest, 
cir inner webs brownish grey towarde (he base. Under surface of wings 
loky brownish black. A lew whitish fealhers variegated with chestnut and 
sky on the scapulars. Entire under parts, including sides of head, neck 
d body, marbled with sooty brownish black and white. The feathers are 
lite, with the tips of the dark color. The white rather predominates on the 
ddle of the breast and belly, the doskj on tbe other parts ; the !at(«r color 
ing nearly uniform across the throat, and OH the long feathers of the sides 
d flanks. 

Specimens Tary a great deal in the precise amount of roety brown on the 
per parts, and of dusky mottling on the lower ; but, so far as known, are 
ver without this dietinctive coloration in some degree ; and it becomes 
ightenedat the breeding season.. 

Length about ID-00; extent about IS'OO ; wing B-OO; tail 1-60; tarsus '70; 
ddle toe 1-00, ite claw -20 ; outer toe and claw 1-16, inner do. -90 ; bill along 
Imen -70, along rictus 1'36, along gonys -65, heighth opposite base of noe- 
Is -25, width at same point -20. 

This species was originally described by Pennant as the Uarbled Guillemot, 
lence Colymbttt marmoraiut, Gm. Hie deecripiioa is that of the adult, in 
seding plumage, but has been almost uniTersally supposed to refer only to 
I young ; and a Tery different species has been usually held to be the adull, 
shown in tbe next article. It is also evidently the Cepphui perdix of 

"U. Buprk iprlseo-rusco, capite, dorsoqae albo uolatia; buUub alba, fu»ca undulatim 

ialtk. l«cirii?eBque inrprioreB rusiw. Bostnim nigruiD. Pedes flHii, membruiiB ungul- 
loue branneis. Longiludo corporis »: roatri ad fronlem 14, ad riotum IH. aJ» 6^1 
idffil; larstJi." Vigors,!, e. FromSanBlas. 

ce ad caudal apicem 8. Patria^KiunUcbatka.-'— Bnadl. 1. o. 

The fotlowlug ie an eitrvct tiom s letter Id Prof. BHird. from J. Hepburn. Eh].. dated 
>tori!i, Bfipt. 6, ISf.T, which Rcoompenled b lot gf specimenB of which No. 49MS was one, 
WDflrmsthB tiews m»Jnlained In the pre8*nl papor.Md gite* aome inlerealini; fiiels : 
ou will find In the boia apeclnien at B . tnnrwrnUut. On comDeriog it with Ur. basin's 

a..- In the Hrst place, if auch were the case we shoald ace some red birds BmODg the 
.11, • • Inthenejlplace,whenlfellln with them last May. every bird WBiln 
three daya; slid lnnlly, proof eoncluaive, I have ehol the young bird, two-thirds grown, 
le seen In lii« winter, and at the leiy time the adiilu were In tbeil 



■ .pMlmeoa 1 
plumtige. 
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Audubon's figure and description of the supposed young of this bird, nnder 
the name of UHa Towruendii, is really that of the adult. His figure of the 
supposed adult appears rather to represent Wrangeli. 

It 18 difficult, perhaps impossible, to determine Uria brevirostrit Vigors. Thia 
IS eyidently, as far as can be judged by the description, a young bird. It be- 
longs to the short-legged group of the present genus ; but whether it is the 
young of marmoratus or of Wrangeli^ is a point which cannot be decided. The 
expression " capite dorsoque albo-notatis,' and the absence of any mention 
ot rust-color in the description, would lead one to assign it rather to 

Brachyrhamphtu KittlUzii, Brandt, is another bird which has not been identi- 
fied since its original description. Like U. brevirostris, it is evidently a young 
mrd, of the short-legged group ; and the expression " fusco-flavescente undu- 
lata induces the presumption that it is really only a young marmoratut. But 
It 16 possible that both it and B, brevirostrU may be the young of the same spe- 
^*®^' °^ of two different species, which yet remain to be identified. It is not 
probable, however, that either of these names represent valid species, distinct 
ifom each one of those recognized in this paper. 

Brachybhamphus Wbanobli, Brandt. ^ 

Braehyrhamphus Wrangelii, Brandt, Bull. Acad. St. Petersburg, ii, 1837, p. 
^44. " Rostrum capitis dimidii circiter longitudine. Caput supra, nucha et 
dorsum e nigricante grisea. Alte et cauda nigrte. Reliqua partes, nee non 
stria longitudinalis supra alam, albae. Tarsi digito medio breviores. Longitu- 
aine a rostro apice ad caudae apicem 9J. Patria Insula Aleuticae." Cassin, 
iiirds N. A. 1858, p. 917. Copies Brandt's diagnosis. 

Brachyrhamphus marmoratuSj Cassin, B. N. A. 1858, p. 915, in part. Descrip- 
tion of supposed Adult marmoratus is that of Wrangeli. 

Aleutian Islands, and north-west coast of America; south to Puget's Sound, 
and perhaps further. Numerous specimens in Mus. Smiths. Inst. (No. 11,457, 
perfecUy adult, Puget's Sound, in February ; No. 46,547, just fully fledged, 
oitka ; and others from same locality in various sUges of adolescence ; No. 
46,542, Sitka, in January.) ^ 

^^*cription (from No. 46,541, Mus. Smiths., perfectly adult male, Sitka, 
March, 1866).— With the size and proportions of the several members as in mar^ 
moratus; the bill absolutely shorter, relatively rather stouter. Bill scarcely as 
long as the tarsus. Tarsus much less than middle toe without claw. 

Adult. — ^Entire upper parts, except the scapulars, very dark cinereous, the 
centres of the feathers, particularly on the back and rump, blackish, causiu^^ 
these parts to appear obsoletely waved with blackish and cinereous ; the crown 
of the head, the wings and the tail, almost black, the larger wing coverts just 
appreciably white-margined ; scapulars almost entirely pure white, forming two 
conspicuous broad longitudinal bands. Under wing coverts dusky brown -, 
inner webs of the primaries the same, not fading, even at their extreme bases 
into whitish. Entire under parts pure white, immaculate, except some dusky 
streaks on the long feathers of the sides and flanks. This white on the sides 
of the bead invades the lores to the level of the top of the orbits, and extends 
into the nasal fossae ; then lowers a little, so that the eyes are left in the dark 
color of the top of the bead ; then on the nape extends almost to tU© median 
Jme, across which a few white feathers extend to the white on the other side 
forming an imperfect nuchal collar; then extends in a straight line down the 
middle of the side of the neck. On the sides of the rump the white extends 
around so far, that the cinereous is only left as a band an inch wide. This 
white on the sides of the rump is as apparent upon the upper snrface as that 
on the scapulars ; it is directly continuous with that of the under parts fent on 
the flanks the long overlying cinereous feathers appear to separate it r^-i 
wholly black. Tarsi posteriorly and toes inferiorly blackish ; rest of tiTe- ftJt 
1868.] ^ 
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tlndlng; botb iDrfaces of the webs, prababl; flesh-colored in life ; doll yellow- 
i-white in the dried ikia. 

Lenglb " lU'OO, eiient lS-00 " (collector'i Iabel);wing from carpas&'D«; 
1 l-su; tATiuB-70; middle toe without cUw -92, iU claw -20 ; oal«r toe and 
IW 1-10 ; inner do. '88 ; bill along cnlmeu -60, along riclna I'25, along gonjB 
I, it! height St base of oostrilg -22, iu widlb at ume point '19. 
Voung. (No. 46,54T, Uug. Smiths., Silka, Jalj, 1866 ; just fallf Hedged ; the 
1 has still the white horny knob at tip of upper and under maudible, sbow- 
; thejuvenilitj of the specimeo). — Bill wtj small, weak, short, imperfectly 
velopeil, about a third as long as the skull ; -45 along culmen ; tarsus '5S ; 
ddle toe and claw l-OO ; wing only 4-25. Entireupper parts blackiBh, much 
rker than in tbe adult, with only a just appreciable shade of cinereous ; the 
ipular while present, but restricted in eitent, and interrupted by imperfect 
r» uf dusky across the feathers. Entire under parts white. ETcrjwhere, ei- 
it on cbin, middle of abdomen, and under tail corerls, thickly marked with 
icale waved liues of dusky, most numerous across the throat, largest od the 
es and Hanks, where some of the longer feathers are mostly dusky, finest on 
I lower breasl. The wbilieh on the sides of the head does not eitend so far, 
1 merges insenBibiy into the dark color; on the nape a delicate line of 
ite feathers almost forms a cnllar. The under wing coverts are as in the 
jIt. Bill blackish. Legs and feet anteriorly more dusk; than in the adult. 
tnolber specimen 'No. 46,&42, Mus. Smiths.), taken in January, marked 
lale, and evidently hatched the precediog summer, has the size of the adult, 
1 the colors generally as in the joung bird just described. But the upper 
-ts are much lighter and more decidedly cinereous, as in the adult ; the 
pular white well developed ; the dusky waving of the under parts confined 
the sides and throat. The under wing corerts are dusky along tbe edge of 
I wing; but are elsewhere raricgated with dull whitish; only to a small 
(rce, however, not approaching the condition seen in hypoleaciii. 
u mature plumage this is a very bandsome bird, and recognizable at a 
nco by the pure white of the under parts, and blackish cinereous of the up- 
. relieved by the conspicuous white of the scapulars and sides of the rump. 
)clungs to the shart-legged division of the genus, being very diCTerent from 
•oleucua and Craveri in the proportions of the tarsus and toes. It has the 
; and form of marmoralus iu every respect except a just fairly recognizable 
ureuce in tbe shape of the bill. But it is quite a dtlferent species from 
rmoralHi; so different, in fact, that no special comparison need be insti- 

fbe recognition, in the bird here described, of firaeiyrSam/iAiH Wrangtli, 
indt, is a matter of unusual interest, identifying, as it does, a species long 
I described, but almost unknown to ornithologists at lai^, and throwing 
It upon what has always been a very obscure point in American ornitho- 
y. Tbe writer is mainly indebted to Prof. Baird's sug^stions for the for- 
itlo direction of bis invesligatiou in this case. Tbe present species hu 
licrto been regarded and described by American writers as the adult of tbe 
I -known matmoralut, whose curions colors, as described by all authors from 
innnt downwards, and as figured by Auduboo under the name of Vria Tbicn- 
Jti, have always been considered as indicative of immaturity. But numer- 
1 speciroeus, In adult brfrding plumoge, demonstrate the falsity of this view, 
is satinfactorilj set forth in the preceding article. Beyond tbe possibililj of 
ouht, tbe present species is not marmaralut; and it is certainly Wraagtli of 
indt. 

Brachtbbiiifhus HTTOI-ItrCUS, JonMi. 



leKyrhirmpliM h^oltuetit, Xantus, Proc. Acad. Pbilo. Nov., 1859. From Cape 
It. Lucas. Baird, eodem loco. 

loast of California. Specs, in Mus. Smiths., and Has. Acad. Philada. So 
soulb, in summer, m Cape St. Lacu, Lower Cal> 

[Jan. 



NATURAL 8CIEKCES OF PHILADELPHIA. 65 

DaeripHon {from Ko. , Mus. Smiths., $, San Diego, Jan. 27, 1862 ; a 

tjrpical example). — ^Bill along culmen half as long as the skull, three-fourths 
B8 long as the tarsus, as long as the middle toe and half its claw, very slender, 
much compressed, higher than wide at the base ; culmen gently curved its 
whole length ,* rictus nearly straight ; gonys perfectly straight ; outline of the 
very slender mandibular rami a little concaye. Tarsus just as long as the 
middle toe without its claw t Tip of inner lateral claw not reaching base of 
middle one. Wings and tail of usual shape ; the latter contained about two 
and a third times in the leng^th of the former from the carpus. Under tail 
coverts reaching (in this specimen) just beyond the end of the tail. Entire 
upper parts uniform cinereous, not varied by white. This color is slightly 
darker, and more blackish-plumbeous on the head. It extends on the sides of 
the head just to the eyes, the lids of which are of this color, a little further 
down on the anriculars ; thence in a straight line along the middle of the 
side of the neck to the shoulders ; thence in a straight line along the sides 
under the.wings, where it is nearly an inch broad ; the elongated feathers of 
the flanks are also mostly of this color. Other under parts entirely pure white. 
Under surface of wings entirely pure white t Primaries black on the outer 
web ; the greater part of the shaft and inner webs white ; the terminal portion 
of the shaft and inner webs brown. Tail feathers black, the inner webs some- 
what brownish. Bill black, the base of the lower mandible whitish ; feet an- 
teriorly dull yellowish, posteriorly dusky, in the present dried state ; " bill 
black, feet whitish-blue, black below " HabeU. 

"Length 10-50; extent 17-50 " (label) ; wing 4-80; tail 1-70; tarsus -95; 
middle toe without claw *95, its claw *20; outer toe and claw 1*10 ; inner do. 
*90; bill along culmen -80, along rictus 1-30, along gonys -45; depth at base 
•22; width -19.* 

The specimen above described, collected at San Diego, Cal., by Dr. J. 6. 
Cooper, is a little larger than the type, as will be seen by comparing the 
measurements with those in the accompanying foot-note. It is also described 
as representing the perfect plumage, — the type being imperfect in this respect. 
The upper parts are of a uniform veiy dark cinereous, without a shade of 
brown ; the latter hue only occurring in specimens with worn and faded 
plumage. In the original description, here appended, the indications of the 
size of relative lengths of the tarsus and middle toe are made without 
reference to the claw ; which fact explains an apparent discrepancy between 
the present description and the original one. The tarsus is exactly as long as 
the middle toe without its claw. 

This is a very strongly marked species. The most striking diagnostic feature 
is the pure white of ^e under surface of the wings. In the uniformity of the 
cinereous color of the upper parts it is also unique. Nearly the same length 
of tarsus is found in B, braekyptenu^ Brandt, and Craven^ Salvadori ; the 
tarsus is much shorter than the middle toe in Wran^eii Brandt, marmoratu9 
Gm., « KitaiUii " Brandt, and " breviroatris " Vigors. 

This species is certainly not the Uria brevirostris Vigors, from San Bias. 
This is described as having " alae suprik et tn/rd, tectricesque inferiores fuscae, 

* * tarsi i" which settles all questions on this score. It has the same 
dimensions, and the same relative length of tarsus and toes as Craveri Salva- 

* The following is the original description of the type specimen : ** Bill slender and 
slightly curved, about half the length of nead. Tarsus scarcely shorter than the middle 
toe [and claw]. Above dark brownish-black, the edf^es of the feathers with a decided 
plombeons tinge ; the side of neck below, and the axillars with the concealed portion of 
the sides of the breast, ashy plumbeous. Entire under parts, including tail coverts and 
inside of the wings, pure white, this color extending on the sides of the head so as to in- 
clude the eyes; the lids, however, are tinged with dusky; bill black; legs apparently red- 
di»h in life. 

''Length 10 inches, extent 15-80, wing 4*70, tail 1-80. bill above -70, sape 1-20, tarsus -«5. 
middle toe [with claw] 1*00. This specimen is considerably weather-beaten, and the old 
feathers of the upper parts are much worn, and bleached at the edges. The new ones are, 
however, as described.** 
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dori, bIbo from the eout of Lower Galifoniu ; bnt the l>tt«r kppeajs to b« > 
different species, as will be diacuued farther on. It comes oeareat to brae^p- 
ttrut, Trom tlDalaschka ; in fact there is nothing in Brandt's brief diagoous 
prerenting the reference of the present species to braehypuna, eicept 
the expression "tarsi digits medio longiores." Bnt in Tiew of tbis 
discrepancj, and of the widel7-8eparated localicies whence the two speciei 
are described, it would be aosafe to take their ideatitj for granted. It is much 
the best coarse to retain the present species as it stands, under the name 
kapoUucut, which has the merit of being posltiTely identified, aa is not the 
case, as j'et, with brathyptenu. 

Several excellent examples of this species from Tarions points along the 
coast of California are in the collections of the Smithsonian Institntion and 
Philadelphia Academy. The/ present no indiridnal differences worth; of 
special mention; eicept in the instance of the type specimen, which is 
brownish abore, from the faded and worn condition of the plumage. 

This species has probably the soathernniost range of anjofthe familj; 
occurring in sammer at Cape St. Lncas. It was obserred \>j the writer in 
December, ISSa, off the coast of Mexico, about latitude 21° N. I Its eitension 
northward remains to be ascertained. At present, it is not known to occnr 
north of the coast of Lower California. Its sonthem habitat, as remarked b; 
Prof. Baird, is a fact of great interest, when it is recollected how truly boreal 
are nearly all the species of the family. 

Bhachybhauphcb Cbateri, {Salvad.) CoMa. 
Uria Craetri. Salvadori, Descnzloue di altre Nuove specie di UcceUi esistenti 

nel museo di Torino, 186T, p. IT. Estratto dagli Atti della Societi Italiana 

"Jan. — Dria minima, crassitie Merguli alU ; Bupr4 fusco-nigra, doraoac alia 
noanihil griseo- line lis. Subtus alba ; rostro ratde elongato, subulato, nigro ; 
tarsis postice nigrts, antice riride-luteis ; unguibaa nigris. 

" Long. tot. 0,245 ; al. 0,126; caud. 0,018; rostri a ricta 0,D3T ; tarsi 0,022; 
dig. med. cum uague 0,024 ; (millimetres.) 

■' Parti saperiori, lati della testa, le pinme del mento lungo il margin* 
inferior^ della mandibula, lati del collo, del petto, e fianchi di color bruno- 
nero con una leggera tinta grigio-laragna sul dorso, sal groppone e sulle ali ; 
parti inferior! candide ; becco nero ; tarsi neri posteriormente, anteriormeate 
giallo verdastri como auche le dita ; nnghie ner6. 

" Questa specie sarebbe commune laugo le coste del Qolfo della California, 
e neir Isola della Natividad posta nel Pacifico, a poca distanza dalla costs 
occidentale della Bassa California."— Salvador!, 1. c. 

This recently described species has much the same habitat aa B. hypaltumi, 
and very mach resembles the Utter. The dimensions are the same in both, 
and the colors are very nearly alike. The ei pre as ion " fusco- nigra, • • 
griseo-tinctia," exactly hies some specimens of /lypoleuna, — those somewhat 
filded and worn in plumage, — though not applicable to mare perfect specimena. 
In the above copied description, no mention ia made of the under surfaces of 
the winga ; but the needed information in this regard has been supplied 
through a private channel. Prof. Baird has received from Sig. flalvadori, and 
kindly transmitted to the writer, a life-size Sgure of the bird, accompanied by 
a note in whicb it is stated that " the lining of the winga is blackish, and xome 
feathers are white-edged," This Tact at once distinguishes the species from 
hgpoUueai, providing the latter, ia all stages of plumage, hag the under aur- 
faces of the winga white, as ia moat probable, judging by what is known of 
the variations in plumage of the birds of this genus. 

Waiving the bare possibility of this bird e being a young hypoleueiu, it cannot 
be referred to any described apeciea, and muat be regarded as a valid one. 
That it ia not irfuiroifrii, Vigors, ia aufficiently evident from the dimenslona; 
the tarsus of the latter being ocly half an inch long. 
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Brachybhahphus bbachtptbbuS) Brandt, 

Brachyrhamphui hrachypterus^ Brandt, Bull. Acad. Imper. St. Petersb. ii. 1837, 
p. 346. Quotes ^^Uria brachyptera Kittlitzii, MSS." Gray, Genera, iii, 1849, 
p. 644. Cassin, Birds N. A. 18ri8, p. 917. Merely copies Brandt's description. 

Anobapton (Brachyrhamphus) braehypteruSj Bonaparte, Tab. Comp. Pelagiens, 
Comptes Rendus, xlii, 1856, p. 774. 

^'Supr^ cinerea, alis candaque nigricantibus. Gollum snbtus et in lateribus, 
pectus et abdomen alba. Rostrum capitis dimidii circiter longitndine. Tarti 
diffito medio longiores. Longitndine a rostri apice ad cauda: apicem 9. Patria 
Unalaschka." — Brandt^ I, c. 

This species is wholly unknown, at least on this side of the Atlantic, except 
by the above cited description of Brandt. It has nothing to distinguish it 
from some other Brachyrhamphi except the length of the tarsus. This, however, 
if it really obtains, is sufficient to distinguish the bird from all others, not 
only of the genus, but of the family ; for no known alcidine bird has the tarsi 
longer than the middle toe. 

URIA, (Moehr,) BrUson, 

Columba sive Columbua, Auct. antiq. ex parte. Frta, Moehring, Av. Gen. 1752, 

p. 67, No. 73. Type Columba groenlandica^ Willoughby. 
{Trm, Brisson ; Briinnich, Orn. Bor. 1764; and of authors generally. 
Alca^ Linnaeus, Syst. Nat. 1, 1758 ; in part. 

Colymbusj Linnaeus, S. N. i, 1766, in part, and of many of the older authors. 
Cepphugj Pallas, Spic. Zool. v. 1769, in part. 
Gryllcj Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. Type U. grylUy Briinn. 

Bill much shorter than the head, about equal to the tarsus, straight, rather 
stout, moderately compressed ; culmen at first straight, then rapidly deflected ; 
rictus straight, except just at tip ; gonys ascending, straight, short, about half 
as long as the* culmen. No groove in sides of upper mandible near its tip ; com- 
missural edge of upper mandible scarcely inflected. Nasal fossa wide, long, 
deeply excavated, partially bare of feathers, which do not wholly obtect the 
nostrils. Feathers extending on sides of lower mandible with a salient rounded 
outline. Wings and tail very short, the latter contained about two or two- 
thirds times in the length of the former from the carpal joint to the end of 
longest primary; tail slightly rounded. Tarsus much compressed, entirely 
covered with polygonal reticulations, somewhat scutelliform on the inner 
aspect ; slightly shorter than the middle toe without its claw. Outer and 
middle toes equal in length ; the claw of the former much smaller than that 
of the latter, tip of inner claw just reaching base of middle one. Claws com- 
pressed, moderately arched and acute ; the outer one grooved along its outer 
aspect, the middle one greatly dilated along its inner edge. No postocular 
furrow in the plumage. 

In the preceding diagnosis the characters of the genus are so drawn as to 
exclude the large species of Lomvia. Few writers have made this generic 
distinction, for which, notwithstanding, there is abundant reason, as may be 
seen upon a critical comparison of the two types of form ; and as will be 
satisfactorily demonstrated at length under head of Lomvia. It need only be 
noted here, that the structure of the bill and feet are in many respects very 
different in the two genera. 

The genus as here framed comprehends three distinct species, intimately 
allied to each other. 

Species : — (3.) 

Disregarding other and less prominent though very valid distinctions, the 
three species of Uria may be at once recognized by the following character- 
istics : — 
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large white ipace on wing, «atir«. No white about 

bend „ I. gryih. 

large white apace od wing partiallr divided hj a black 

line. No white about head 2. calum&ii. 

I wbite on wing. Feathers around and behind eye and 

iX base of bill, white 3. earha. 

t maj be still more briefly and quite as aaliafactorilj characterized 
irbo — Upper and under aurfaces of wiogs blaclc; grylh — upper and 
■faces of wings white ; eolumba — upper surfaces of wings white, under 

lision of the white mirror on the upper surface of the wings of 
is pot the most important point of cotoration, thongh the moat 
upon casual inspection, by which the species differs from gryUe. A 
iger diagnostic character lies in the absencs of white on the under 
f the wings. 

Ubia orvlli, {Linn.) BrUnn. 
jToeiitandiea, "Linnnus, Syst. Nat. vi, ed. 1746, p. 23, No. 4. Alba- 
7. ii,p. 73, pi. 88. Ray, Syn. At. p. 121, No. 6. Willoughby, Orn. p. 
, 78. Martens, Spitiburg. p. 68, pi, 50, fig. B." 
gTOenlandiaa, " Klein At. p. 16g, No. 1." 
nlandica, Brunnich, Orn. Bor. 1764, p. 28, No. 116, (blank.} 
a, ilriata, et ninar, Briison, 

it, LinnesuB, Syst. Nat. i, IT58, p. 130. Schtegel, Uiinatores Hus. 
as. livr. ii, 1867, p. 130, excl. synon. Cephut eolumba, Pall. 
grglte, Linna:us, Syst. Nat. i, 1766, p. 220, Hermann, Tabl. Affin. 
p. 148. Blumenbach, Handb. Naturg. p. 220 Milller, Zool. Dan. 
p. 18. Graelin, Syat. Nat. i, 178B, p. 684. Donndorff, Beytr. Zool. 
, IT04, p. 8TI. Several states of plumages enumerated as rarieties. 
■U, Brilnoich, Orn. Bor. 1764, p. 28, No. 113. Latham, Ind. Orn. ii, 
I. 7B7, No. a. Vor. " B," ia eolumba ; perhaps also var. " E," the same, 
nek, Uan. Orn. ii, 1820, p. 925. Vieillot, Gal. Oia. ii, 1825, p. 23S, 
. Bonaparte, Syn. B.N. A. 1828, p. 423. Audubon, Orn. Biog. iii, 
. 148, pi. 21S and B. Amer. vii, 1844, p. 4T4. Peabody, Rep. Nat. 
Ifus. 1h40, Birds, p. 399. Gray, Qenera Birds iii, 1849, p. 644. 
son, Nat. Hiat. Ireland, iii, 1851, p. 214. Macgillirray, Biat. Brit. 
1852, ii, p. 331. Casain, Birds N. A. 1858, p. 911, pi. 96, fig. 2^ and 
N. S. Pbilada. 1862, p. 323. Herald Island. Bryant, Froc. Bost. 
it. Hist. May, 1861, p. 74. Coues, Pr. A. N. S. Philada. 1861, p. 225. 
, Proc. Bost. Soc. Nat. Hist. 1862, p. 131, and p. 142, and Proc. Essex 
i,1863, p. 160. Samuels, Ornilh. and Ool. New Engl. 1867, p. 667. 
flU) $ryUe, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. 
iAim) grylU, Bonaparte, Comptea Rendus, 1866, ilii, p. 774. 
■glU, Fleming, Hist Brit. Anim. 1842, p. 134. 
■aeteolu; Pallas, S. Z. t, 1769, p. 33. Albino, perhaps eolumba. 
JoKw&M, Gmelin, Syst, Nat. i, 1788, p. 583. Albino. "C. nivens, 
pedibusque ei cameo fuscescentibus." Donndorff, Beytr. Zool. ii, pt. 
, p. 870. 

tola, Latham, Ind. Orn. ii, IT90, p. 798. Albino. 
'ioidf, Brilnnich, Orn. Bor. IT64, p. 28, No. 114. Changing plumage. 
Mea, BrQunicb, Orn. Bor. 1764, p. 28, No. 116. Immatare or winter. 
a, Bonnaterre, Ency. Method. Orn. 1790, p. 37. Albino, possibly of 
la. Quotes Pall. Spec. Zool. t, p. 33. 
^tra,* Vieillot, Nout. Diet d'Hist. Nat. lir, 1817, p. 35. 

19CBU. dont Je ne eonnaU pu le pays nataJe, e«t totalement d'un neir prolbada, 
imiuls plaque blanoha auil'ailei satailte ealk pea pita la mime que celle du 
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Uria VHteolorj Faber, Prodr. Isl. Orn. 1822, p. teste Schlegel. Greenland. 

without white on wings. 
Uria (Lomvia) unicolor^ Bonaparte, Comptes Rendus, 1856, xlii, p. 774. 
Uria Jiandtiij Lichenstein, Yerz. 1 823, p. 88, teste Schlegel. Spitzenbergen. 

Not of .authors, which usually refers to columba, 
Uria scapularisj Stephens, Shaw's Gen. Zool. xii, 1824, p. 250, pi. 64. 
Cq»hus fflaeialiSf aretieusy Faroentis^ et Meitneriy Brehm. 

European and American coasts and islands of the North Atlantic ; very 
abundant. Arctic Ocean. Spitzbergen, Iceland, Greenland. On the Ameri- 
can coast, in winter, south to New Jersey coast. Rare or accidental in the 
north Pacific, where replaced by columba and carbo. — ? Kamtschatka, (Mus. 
Pays-Bas, fide Schlegel.)* Herald Island, Arctic Ocean, (Cassin, Pr. A. N. S. 
Ph. 1862, p. 323); Spec, in Mus. Acad. Phila., Smiths. Inst., Bost. Soc. 
Nat. Hist. ; Essex Inst. ; Gab. G. N. Lawrence ; author's Gab. 

Adultf summer plumage. 
— Bill and claws black 
Mouth, legs and feet' bril- 
liant vermilion red, tinged 
with carmine. Entire 
plumage plumbeous or 
fuliginous black, with a 
tint of invisible green. 
Wings and tail pure black, 
the former with a large 
oval space on the upper 
coverts, all the under cov- 
erts and the subscapu- 
Fig. 13.— C7r»a ^fryBe.— Nat size. lars pure white. 

This perfect breeding plumage is temporary, and lasts but a short time. 
Very many individuals do not assume it until June ; and it is usually retained 
only during this and the succeeding month. Most specimens collected in May 
are found to still have some traces of the winter plumage, below described. 

Adultf during autumnal change. The first indication of the moult is seen 
in the wings and tail, and is to be observed in nearly all specimens taken after 
July. By the latter part of this month, after incubation and nursing are 
finished, the wing and tail feathers become much worn, and faded, turning to 
a light brownish gray towards their tips. The white mirror shows scattered 
traces of dull brown. The body color loses its hue of green, and becomes 
more fuliginous brown. Isolated white feathers are scattered over the whole 
body ; or the dark feathers acquire white tips. With the falling of the quill 
feathers, which may take place very rapidly, and deny for a season all power 
of flight, the bird is in the following condition, which is the pure moulting 
state, exactly intermediate between the summer and winter plumages : — No. 
18254, Mus. Smiths., Labrador, Aug. 14, 1860. E. Goues. Wing feathers re- 
newed, pure black, but not fully grown ; wing from the carpus only 4-50 long. 
Mirror of renewed feathers, almost or quite pure white, but small ; under 
wing coverts and axillars pure white. Head and neck all around, rump, and 
whole under parts marbled with black and white in equal quantity, the bird 
looking as if dusted over with flour. Back black, most of the feathers lightly 
bordered with white, the scapulars more largely white. A still further in- 
crease of white produces the following : — 

Adultf winter plumage. — Wings and tail black, the mirror and under wing 
coverts faultlessly white. Head and neck all around, rump and entire under 

* Althoagh this author does not recognize the specific validity of U. eotumba^ and would 
therefore range specimens of the latter under gryUe iu his catalogue, a specimen (No. 6.) 
there enumcratea appears to be this species, as is inferrible from the expression ** Au 
miroir d*un blanc pur." 

1868.] 



PBOCEEDnrOS OF THE ACADEHT OP 

a pare white; the back, (and frequentl; the cTOwn, and back of n«ck,) 
ik, more or less variegated with white. Audubon figures this condition 

be change in Bpring — moitlf occurring during April and Uay — is the reverse 
lat already described aa theantniDaal moult. 

(ec^f/rniFi.— (Labrador, July, 1860, B. Coues, Mas. Smiths. No. — ) Length 
lit 600 ; bill -50 ; tarsus '60 ; middle toe and claw '90, etc. Wholly covered 
I soft wooly puDy dowu, fuliginous brownish black ; bill and feet browmsb 

ouitg, firil plumage. — Traces of the down on rariona parts of the body; the 
probably just begiuuing to fly ; length about 1000, wing IIGO ; bill 1 -00, 
k; tarsus l'Z5; reddish dusky.as also are the tOGB. Upper parts plnmbeous or 
y black, scarcely varied with white. Mirror beginning to appear, as white 
ting on a, blnckish ground. Entire under parts white, tbickly marbled, 
d and unduiated with lijfht touches of dusky. 

ns slate tends to pass directly inio a condition exceedingly similar to, if 
identical with, that of Che adults in winter. But birds of the first winter 
, at least early in the seaaon, be distinguished from old ones by a certain 
1 " of the plumage, and a shorter, weaker bill, less developed aa to its 
es and angles. 

cddental varialioni. — The foregoing descriptions apply to the various stages 
liimage, which are strictly normal in character, and which, thongh nu- 
Qg in precise degree, and varying with almost every individual, merge in- 
ibly into each other. The species is, however, also very subject to acci- 
al and entirely abnormal variations. Of these, albiniem is tbe most com- 
. (Spec, in Mua. Acad. Pbilada.) Entirely milk white, without a tr&ce 
lack; bill and feet light colored ; eyes probably pink in life. The oppo- 
^ondilLon of melaaiam is described by authors. This conaists in the total 
nee of white on the winga ; and is apparently of infrequent occurrence. 
I these coodltiona have been described aad named as characterizing dis- 
, species. In the latter, the bird must not be confounded with Uriacarba, 
lb is totally ditferent. 

imtnsioni. — Adult : Length, (average) 13.00 ; eitent, (average) 22-&0 ; 
■ G'SO \a 6'3a; tail 2-00, a little more or less ; bill along culmen 1-30; 
g rictus 1-76 ; along gonys -65 ; depth at base -45, width -35 ; tarsus 1-JB j 
lie toe and claw 1 T5, outer do. slightly lesa, inner do 1-40. 
may be of advantage to look closely into the formation of the white area 
L the wing of this species, to the end that its composition may be clearly 
rrstood, and recognized as different from that which obtailis in the allied 
ies, U. tolnmba. Tbe mirror npou the upper coverts varies to a degree, 
in a precisely similar way, in each speciea ; bnt when perfect constantly 
;:nta a radical difference. 

hen Uria gryUt is observed flying, as is its wont, low over the water with 
1 beats of the wings, the eye receives the impression of a black bird, with 
rge white circular spot on the wing. This spot i? constantly in view, 
represents the retinal image resulting from the white spaces upon both the 
r and under snrfate of the wings blended together by the rapid motion of 
viugs. Those who have observed Uria grylle in its native hannts will 
eciale the pertinence of Ibis remark. Uria tolumba presents no such 
liarit; of appearance, there being no white upon the under surface of the 
s ; and the eye readily follows tbe movement of the small white space 

the wings, as with the changing attitudes of the bird, it is now apparent, 
lost to view. 

Uria ffrgllf, the row of great coverts upon the secondary quills are basally 
t, terminally white. The outermost are white for rather less than half 
length, and the white occupies chiefly the exterior weba. Nearer the 

they are white for more than half their length, and the white occupies 
webs of the feathers. 
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The next row of coYerts are wholly white in their entire length, except per- 
haps for a very brief space just at their base ; and they are throughout long 
enough to cover entirely the dark portion of the first row, reaching a little 
beyond and overlying the commencement of the white upon the latter ; so 
that the white is continuous and unbroken. One or two more rows of coverts 
have precisely the same character and continue the white space uninter- 
rupted. 

The shorter coverts, for about half inch from the edge of the antibrachium 
are black. The last of these, however, are broadly tipped with white, which 
white poition overlies the extreme bases of the next row, blending its color 
with that of the latter ; the anterior edge of the mirror being thus the line of 
union of the black and white portions of these coverts, taken collectively. 

In Uria coluniba, the row of great coverts is externally wholly black, or at 
most the outermost feathers have only a very narrow white tip. The amount 
of white on the feathers increases rapidly.from without inwards, until on the 
innermost there is nearly or quite as much white as in grylle. In consequence 
of the small amount of white on these coverts, the next row of coverts do not 
overlie, nor even reach it ; there being left a broad space of dusky between 
the white tips of the second row of coverts, and those of the first; which 
space rapidly diminishes from the edge of the wing towards the body, forming 
the curved crescent of dusky which is obvious upon the wing of this species. 

The mirror of Uria grylle is subject to much variation, which, however, 
never obscures its distinctive characters in any decided degree. The greater 
coverts may be wholly dusky ; then the mirror is the same as before, except 
in its smaller size,* the next row may be tipped with dusky, so that no white 
comes forward to coalesce with that of the greater row, and an appearance 
like that of columba is produced ; which need not deceive, since the dusky 
results from the second row of coverts instead of the first. All the wing 
coverts may be tipped with dusky ; producing a variegated or spotted mirror. 
Finally, the mirror may be only indicated by a few isolated white feathers, or 
may be altogether wanting. 

It is to be borne in mind, that the difference in the mirror of U. gryUe 
and columba is only one of the most obvious, but not the most specific distinc- 
tion. In the very possibly occurring cases in which there is absolutely no dif- 
ference between specimens in this respect, the absence of the white under the 
wing, and the shape of the bill, readily distinguish columba from grylU. 

Perhaps no bird has so many synonyms as Uria grylle. Independently of its 
reference to divers genera, a large number of nominal species have been insti- 
tuted upon its various stages of plumage, some of them requiring brief notice. 
A very common name for the species among pre-Linnsean writers was " Co- 
lumba groenlandica," — obviously a mere rendering into Latin of a popular 
designation. The word ''grylle'' made an early entry into the records, desig- 
nating the adult plumage. Orylloides of Briinnich represents a variegated con- 
dition ; and ballhica of the same author an immature or winter state. LaC' 
teoluB of the older authors seems to have been based upon the albino condition ; 
the bird being described as '' niveua^ rostro pedibutque ex cameo fuscescen- 
tibus." It is possible thai Pallas, who introduced the word, may have really 
based it upon a specimen of columba ; but this is a point of no special conse- 
quence. Bonnaterre has another name, — '' nivea " — for the same condition, 
quoting Pallas, Sp. Z. v, p. 33. Brisson and Brehm both have a large number 
of nominal species, not necessary here to particularize. In 1817, Yieillot 
(1. supr^ cit.^ describes an adult under the name of Uria leucoptera^ errone- 
ously assigning it dimensions nearly equal to those of Lomvia troile. At least 
the presumption is that this leucoptera is nothing but a large grylle^ though he 
must have been perfectly familiar with the latter. Even so late as 1824, grylle 
is redescribed as Uria seapularis. 

The '' Uria MandtU" of Lichtenstein requires attention, having been exten- 
sively quoted as a synonym of, or employed to designate, U, columba^ as will 
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be seen by the list of Bynonyms under head of this species. It is not possible 
to determine from the description whether Mandtii is really based upon eolumha 
or upon grylle. But Dr. Schlegel describes a specimen from Spitzbergen in 
the Mus. Pays-Bas. — " un des indiyidus types de VUria Mandtii de Lichtenstein, 
obtenu du Mus^e de Berlin/' as having the white feathers of the mirror tipped 
with clear brown, and the wing and the tail feathers faded grayish. This is 
a common condition of autumnal specimens of grylle ; and the description 
does not point more particularly to eo2um6a than to this species. Upon the 
whole, it may be best to regard Mandtii Licht. as a synonym of grylh; though 
the name as used by Brandt, Bonaparte and some others refers unmistakeably 
to eolumba. 

A certain Una unicolor is described by Faber and Benecken and admitted as 
distinct in the Comptes Rendus for 1856, by Bonaparte, who moreover places 
it in a different subgenus from grylle. Bonaparte does not use the term to 
designate ear^o Pall., which latter he gives as distinct. The name seems to have 
been based upon the melanotic state of plumage of grylle. Dr. Schlegel 
describes, in the ninth livraison of the Mus. Pays-Bas Catalogues, one of 
Faber's type specimens from Greenland, as being ** Au plumage d'un noir en- 
fume absolument uniforme." 

Ubia columba, {Pallat) Castin, 

Black Guillemot^ variety from Kamtschatka, " with a white oblique line issuing 

from the white spot on the wings," Pennant, Arct. Zool. ii, 1785, p. 517. 
Uria grylUf yar. Bf LeLihAm^ Ind. Cm. ii, 1790, p. 797. *< Fuliginosa, fascia 
alarum gemina alba. Lath. Syn. vi, p. 333, No. 3, var. a. Habitat in Aoona- 
lashka." 
Colymbus grylle, var. B, Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 872. Quotes 

Latham and Pennant. 
Cepphus columbaj Pallas, Zoog. R.-A. 1811, ii, p. 348. <' In speciminibus orien- 

tali oceani, fascia alarum duplex," etc. (p. 349.) 
Uria eolumba^ Cassin, Yoy. Vincennes and Peacock, Om. Atlas, pi. 38, fig. 1. 
Idem, Baird's B. N. A. 1858, p. 912,»pl. 96, fig. 1. Idem, Pr. A. N. S. PhUa. 
1862, p. 323. Heermann, Pac. R. R. Rep. z, 1859, Route. to California, 
^irds, p. 76. Cooper and Suckley, Pac. R. R. Rep. zii, pt. ii, 1860, p. 285. 
99 Uria mandtii, Lichtenstein, Yerzeich, 1823, p. 88. 
Uria mandtii, Reichenbach, VoUst. Naturg. Schwimmvog, pi. 4, fig. 47. Gray, 

Genera Birds, iii, 1849, p. 644. 
Uria (Qrylle) mandtii, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. 
Uria (Cephua) mandiii, Bonaparte, Tabl. Comp. Pelag. Comptes Rendus, 1856, 
xlii, p. 774. 

Asiatic and American coasts of the North Pacific, Kamtschatka (Mus. Acad. 
Philada.), Russian America, Washington Territory, California (Mus. Smiths. 
Inst.) Breeds on the islands off the coast of California. 

Bill stouter than that 
of grylle, more obtuse at 
the tip ; upper mandible 
with the culmen straight, 
or even just appreciably 
convex, suddenly de- 
flected; rictus straight, 
ascending to near the 
tip; gonys and outline 
of inferior mandibular 
rami straight. 

Adtilt, — Entirely fuli- 
ginous or plumbeous 
black, with a shade of 
Fig. li.—irr<aoo2ttiii6a.— Nat. size. invisible green. White 
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mirror on wing coyerts. Nearly divided in two by a broad rather cufred ob- 
lique line of blackish. No white on under wing coverts, these being grayish- 
brown. Bill and claws black. Mouth and feet vermillion red, tinged with 
carmine. " Iris white " (label). 

Length 13-00; extent 2300; wing T-OO; tall 2-20; tarsus 1*25; middle toe 
and claw 1-90, outer do. the same, inner do. 1*46 ; bill along culmen 1*20, 
along rictus 1*80, along gonys -65 ; depth at base *40 ; width *30. 

This species closely resembles V.gryUe; but differs in being upon an average 
larger, the wing particularly longer ; the bill stouter, straighter, more obtuse 
at the point ; and the marking of the wings different, as above described. The 
changes of plumage and the individual variations, as exhibited in the large 
series of specimens examined, and entirely parallel with those of UriagrylU. 

It is worthy of note that this species occurs, in summer, upon the Pacific 
coast of America, much south of the corresponding latitudes on the Atlantic 
coasts frequented at this season by U. ffrylU. 

One of the earliest indications, if not the first, of this species, may be recog- 
nized in the variety of the Black Guillemot from EUimtschatka, described by 
Pennant. This is said to have a white oblique line issuing from the white 
spot on the wing. The var. B oi grylle of Latham and Donndorff is the same 
bird. Pallas appears to be the first to bestow a specific name. The question 
involved in the Uria MantUuj Licht., has already been considered in the pre- 
ceding article. 

Uria cabbo, (Pall.) Brandt. 

C«^/?Au« rarfto, Pallas, Zoog. R.-A. ii, 1811, p. 350, pi. 79. "C. tridactylus, 

totus niger, orbites albis," etc. 
Uria (GrplU) earbo, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 346. " Tota 

nigra, pedibus rubris, orbita et stria ab orbites pone ocnlos ducta albis." 
Uria {Cephus) earbo, Bonaparte, Comptes Rendus, 1856, xlii. p. 774. 
Una carbo, Gray, Genera Birds, 1849, p. 644. Cassin, Baird's B. N. A. 1858, 

p. 913; pi. 97. Quotes Reich. Yollst. Naturg. Aves., pi. 375, fig. 2937. Cassin, 

Pr. A. N. 8. Philada. 1862, p. 323 (Japan). 
Aka earbo, Schlegel, Urinatores Mus. Pays-Baa, livr. ix, 1867, p. 17. 

''In oceano orientale circa insnlas Aleuticas, praesertim Unalaschka*^' 
(Pallas), Kamtschatka (Mus. Acad. Philada.), Japan (Mus. Smiths. Inst.) 

Sp, Ch. — Larger than grylle and eolumba ; the bill especially larger, stouter 
and straighter. Feathers of nasal fosss and those around base of lower man- 
dible whitish. A 
conspicaons white 
area around eyes, 
and extending an 
inch or so behind 
them. No white 
on either surface 
of wings. Rest of 
plumage brown- 
ish-black, becom- 
ing ashy black on 
the under parts; 
perhaps deep 

Fig. V^^Uria eafto.—VwL sise. plumbeous black, 

with a shade of greenish, in more mature specimens than those examined. 
Bill black. Legs and feet chrome yellow, tinged with vermillion, webs eond 
red in the dried state ; probably vermillion or carmine red in life. 

Length 14 to 15 inches; wing 7-75; tail 2-50; culmen 1-55; commi*«Qre 
2-20 ; from feathers on side of lower mandible to tip 1*50, tarsus 1-36 ; midiie 
toe and claw 2*10, outer 200, inner 1-60. 
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Another specimen: cnlmen 1-10; commisBure 2-10; feathers on side of 
lower mandible to its tip 1*55 ,* depth of bill at base *50 ; width at same 
point -38. 

An interesting species of Urtaj easily recognized by its peculiar colors, 
which are diflPerent from those of either of thr other two species here described. 
Although unmistakeably characterized by Pallas, in 1811, as above cited, it 
seems to have been overlooked by many subsequent writers. It appears, how- 
ever, in the monograph by Prof. Brandt, who was well acquainted with Pallas' 
labors and discoveries ; and is on different occasions noticed by Mr. Cassin, 
who has given a figure. of it in the Atlas accompanying Prof. Baird's Birds of 
North America. There is a fine specimen in the Philadelphia Academy, from 
Eamtschatka; and a mutilated one in the Smithsonian Institution, from Japan. 
The latter is interesting on account of the new and unusual locality. The bird 
is chiefly an inhabitant of the higher latitudes on the coasts of the Pacific 
Ocean. It has not yet become a common bird in collections. 

The species is somewhat larger than grylle or columba, but chiefly noticeable, 
as far as form is concerned, by the greater stoutness and straightness of the 
bill, very observable upon direct comparison. The culinen and commissure 
are nearly straight almost to the very tip, whore they are rather suddenly de- 
cnrved. The gonys and mandibular rami are quite straight ; the eminence at 
their symphysis is well-marked. The nasal fossa is short, but wide and deep; 
the feathers reach to the nostrils, but do not cover them. These nasal feathers, 
as well as those around the base of the lower mandible, are dull white. The 
eyes are conspicuously encircled with white, which stretches behind them for 
about an inch, tapering to a fine point. There are no indications of wliite on 
the wings. With the exceptions just mentioned the whole plumage is sooty- 
black, tinged with slaty above, with brownish below, and becoming light ashy 
on the under surfaces of the wings. The bill i<3 black, '^.'^ in the other species; 
the inside of the mouth probably carmine red in life. The feet are light yellow 
in the dried specimens, doubtless vermillion or canoiuc red in life. The webs 
are still tinged with this color. The claws are black. 

It is possible that the plumage just described is not that of the perfectly 
adult bird, in which, when fully mature, the wiiite about the sides of the head 
and base of the bill may not be exactly as here described ; and the body colors 
may be purer and more intense. Dr. Schlegel describes a specimen from the 
Eurile islands as " d'un noir enfum^ uniform r ;" and :i/i other, from Sachalin 
island, as an *^ individu an plumage imparfait ; d'un brun fuligineux, passant 
an blanch&tre sur la face et les c5t^s de la tete." 

LOMVIA, {Ray) Brandt. 

Lomviaj Ray, Syn. Meth. Av., p. 120. Type L. Hoieri Ray, (fide Bryant). 
Lomvia^ Brandt, Bull. Acad. St. Pet. ii, 1837, p. 345. Type Colymbut troille Linn. 
Cataraetes, Moehringj Gen. Av. 1752, p. 68, No. 75. Based on Lumvialru. 

FarrsR ffoeiri. 
Cataractesy Bryant, Monog. 6ea. Cataractes, Pr. Bost. Soc. Nat. Hist. 1861. 

Type Colymhuf troille Linn. 
Alca^ Linnaeus, Syst. Nat. i, 1758, in part ; and of many older authors. Also 

of Schlegel (1867), in part. 
UriOj Brisson, Orn. ii, 1760, p. 377, in part ; and of authors generally. 
Colymbus, LinnaeusT, Syst. Nat. 1, 1766, in part; and of i * ny older authors. 
CqpphuB, Pallas, Zoog. R.-A. ii, 1811, p. 345, in part. 

Bill shorter than the head, longer than the tarsus, straight, or slightly de- 
curved, usually very slender, much compressed, culmen regularly decurved in 
its whole length, rictus moderately and very gradually decurved, gonys straight, 
or even slightly concave in outline, very long, nearly as long as the culmen ; 
a groove in the side of the upper mandible near its tip ; commissural edge of 
upper mandible greatly inflected. Nasal fossae scarcely apparent, fully feath- 
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ered, the nostrils wholly obtected by feathers. Feathers on side of lower 
mandible retreating in a straight line obliquely upwards and backwards from 
iaterramal space to rictus. Wings moderately long ; tail exceedingly short, 
the latter contained about three and two-thirds times in the length of the for- 
mer from carpus to end of longest primary ; tail much rounded. Tarsus much 
compressed, posteriorly and laterally reticulate, anteriorly scutellate, much 
shorter than the middle toe and claw. Outer and middle toes about equal in 
length ; the claw of the latter much larger than that of the former ; tip of inner 
claw reaching base of middle one. Claws compressed, moderately arched, 
acute, the outer one not grooved on its outer face, the middle one greatly di- 
lated along its inner edge. A furrow in the plumage behind the eyes. 

The genus as here constituted is restricted so as to comprehend only troile 
and the species intimately related. It differs from Uria proper in several 
points, some of them of decided importance. For the benefit of those who may 
be sceptical regarding the propriety of separating the two forms as genera, their 
distinctive characters are here antithetically tabulated : 



Uria {grylle). 

Bill about equal to the tarsus; 
moderately compressed. 
Rictus straight, except just at tip. 

Gonys straight, half as long as cul- 
men. 

Upper mandible not grooved. 

Tomial edges of upper mandible 
scarcely inflected. 

Nasal fossae wide, deep, mostly naked ; 
nostrils partially covered with feathers. 

Feathers on side of lower mandible 
forming a salient rounded outline. 

Tail short, slightly rounded, con- 
tained 2f times in the wing. 

Tarsus entirely reticulate. 

Tarsus scarcely shorter than middle 
toe without claw. 

Outer face of outer claw grooved. 

Size moderate ; no postocular furrow 
in the plumage. 



LoMViA (troile). 

Bill much longer than the tarsus ; 
much compressed. 

Rictus decurved for great part of its 
length. 

Gonys concave, nearly as long as 
culmen 

Upper mandible grooved near the tip. 

Tomial edges of upper mandible much 
inflected. 

Nasal fossae narrow, shallow, feath- 
ered; nostrils covered with feathers. 

Feathers on side of lower mandible 
in a straight oblique line. 

Tail very short, much rounded, con- 
tained 3f times in the wing. 

Tarsus anteriorly scutellate. 

Tarsus much shorter than middle toe 
without claw. 

Outer face of outer claw not grooved. 

Size large ; a postocular furrow in 
the plumage. 



Species — (4 ?). 

I. Depth of bill opposite nostrils not more than a third of the length of culmen. 
No white on sides of head ; bill slender, not dilated at 

base; culmen, rictus and gonys much curved 1. troile, 

A white ring and line on sides of head ; bill as in 

troile , 2. ringvia. 

No white on sides of head ; bill stout, dilated at base ; 

culmen, rictus and gonys nearly straight 3. cali/orniea, 

n. Depth of bill opposite nostrils more than a third of the 

length of culmen 4. avarbag, 

LoMViA TROILE, {LiuTi.) Brandt, 

Lomvia ffoieri, Ray, Syn. Meth. Av.,p. 120; fide Bryant. 
Uria major, Ger. i, p. 549 ; fide Bryant. 
Plautm rostro larino, Klein. Av., p. 146, No. 2 ; fide Bryant. 
Colymbus troille, Linnaeus, " Fn. Suec, ed. of 1761, No. 109." Idem, Syst. Nat. 
i, 1*766, xii ed. p. 220; not Uria troilUj Briinn., which is Alca lomvia^ Linn., 
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1758. Gmelin, Sjst. Nat. i, pt. ii, p. 788, p. 585 ; quotes ^mvt'a of Brannich, 
No. 108. Donndorff, Beytr. Zool. ii, pt. i, 1794, p. 874; confuses the quota- 
tions of several species : e, ff,, quotes Uria troUe, Lath., and Alea lomvia of 
Linnaeus' tenth edition. 

Uria troile^ Latham, Ind. Orn. ii, 1790, p. 796, No. 1. Retzius, Fn. Suecica, p. 
149. Nilsson, Ornith. Suec. 1821, ii, p. 142. Temminck, Man. Orn. ii. 1820, 
p. 921. Selby, lllust. Brit. Ornith. ii, 1831. p. 420, Reinhardt, Natur. Bidrag, 
p. 18, No. 87. Gould, B. Eur. v, 1837, pi. 396. Fleming, Hist. Brit. Anlm. 
p. 134. De Kay, N. Y. Zool. 1844, Birds, p. 279. Gray, Genera Birds, iii, 
1849, p. 644. Naumann, Naturg. Vog. Deutsch. ix, 1847, pi. 331. Peabody, 
Rep. Nat. Hist. Mass. Birds, p. 399 ; confuses troile and ringvia, Thompson, 
Nat. Hist. Ireland, iii, 1851, p. 207. Macgillivray, Hist. Brit. Birds, ii, 1852, 
p. 318. Bryant, Pr. Bost. Soc. N. H. May, 1861, p. 74. 

Uria (Lomvia) troile, Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 345. Bona- 
parte, Consp. Gav. Comptes Rendus, 1856, xlii, p. 774. 

Catarraetes troillt, Bryant, Monog. Genus Cat. in Pr. Bost. Soc. N. H. 1861, p. 
6, fig. 2a. Verrill, Proc. B. S. N. H. Oct. 1862, p. 143. Idem, Proc. Essex 
Inst, iii, 1863, p. 160. 

27rta /omvta, Briinnich, Orn. Bor. 1764, p. 27, No. 108; quotes Alea lomvia, 
Willoughby, t. 65. Not Alea lomvia, Linn., 1758. Scopoli, Bemerk. Naturg. 
i, 1777, p. 88, No. 108; fide DonndorflF. Keyserling and Blasius, Werbelth. 
Europ. 1840, p. 238. 

Uria (Cataractes) lomvia, Cassin. Baird's B. N. A. 1858, p. 913. Coues, Pr. A. 
N. S. Phila. Aug. 1861, p. 256. Boardman, Pr. 3. S. N. H. 1862, p. 131. 

f Ceppkua lomvia, Pallas, Zoog. R.-A. 1811, ii, p. 845 ; quotes Zomm'a, No. 108, of 
Brunnich, as (^, and tvarbag, No. 110, of Brunnich, as 9 ; &lso quotes Col. 
troile of Linnaeus' 12th edition. Perhaps really refers to califomietu. 

Alea lomvia, Schlegel, Urinatores Mus. Pays-Bas, livr. ix, 1867, p. 15. (Not of 
Linnaeus.) Ex parte. Author considers the present and the succeeding spe- 
cies to be yarieties of one and the same species. Describes both under same 
name. Quotes Uria lomvia et swarbeg [lege svarbag] of Brunnich ; Colymbus 
troile of Linnaeus ; and Uria rhingvia [lege ringvia] of Brunnich. 

Colymbtu minor, Gmelin, S. N. i, pt. ii, 1788, p. 585 ; confuses three species bj 
describing troile, and quoting Brunnich's No. 110 (svarbag) and Briinnich's 
No. Ill {ringvia). DonndorfT, Beytr. Zool. ii, pt. i, p. 873 ; confuses three 
species, by quoting Latham's var. B and Brunnich's Nos. 110, 111. Author's 
var. y is true ringvia. 

Uria minor, Stephens, Shaw's Gen. Zool. xii, 1824, p. 246, pi. 63 ; erroneously 
quotes svarbag, Brunn. 

European and American coasts and islands of the North Atlantic, to or be- 
yond 80® N. On the American coast, breeds from Nova Scotia northward. 
*' Its most favorite breeding-places south of the Straits of Belle Isle, are the 
Funk Islands, off the coast of Newfoundland, Bird Rock, near the Magdalen 
Islands, in the Gulf of St. Lawrence, and a number of small islands, generally 
called Murre Rocks, between Meccatina and the Esquimaux Islands, on the 
north shore of the Gulf," (BryantJ. In winter to the extreme southern coast 
of New England. Specimens in all American cabinets. 

Adult, summer plumage. — Head and neck all around rich dark brown, which 
changes on the back of the neck into dark slaty-brown, the color of the rest of 
the upper parts. This hue is nearly uniform, but most of the feathers of the 
back and rump have usually just appreciably lighter and more grayish-brown 
tips. Secondaries narrowly, distinctly tipped with pure white. Exposed por- 
tion of primaries dusky blackish, the shafts of the few outermost, and the 
greater part of the inner webs of the whole, lighter (more gray4sh-brown), 
tending to grayish-white towards the bases. Under wing coverts mostly white, 
variegated with dusky along the edges of the wing, and the greater coverts 
mostly of this latter color. Entire under parts from the throat pure white ; 
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the whole length of the sides under the wings streaked with dusky or slaty- 
brown. Bill black ; mouth yellow; iris brown ; legs and feet blackish. 

Adult^ winter plumage. — As before ; the rich brown of the head darker in hue, 
and more like the rest of the upper parts ; the white of the under parts extend- 
ing to the bill, upon the sides of the head to or slightly above the level of the 
commissure, upon the side of the neck so far around as to leave only a narrow 
isthmus of dark color, which is somewhat interrupted by white mottling. The 
white shades gradually into the darker color, without a trenchant line of de- 
marcation, and varies greatly in its precise outline. Usually a pretty well de- 
fined spur of dark color runs out backwards from the eye into the white of the 
sides of the occiput, the spur occupying the borders of the postocular furrow 
in the plumage. On the sides of the lower neck, just in advance of the wings, 
the dark color extends in a point further than it does higher up, showing the 
extent of the dark brown of the summer vesture. 

Young, of the first winter, are colored precisely like the adults, but may be 
always distinguished by their much shorter and slenderer bills, which are in 
great part light colored (yellowish). The feet are also much tinged anteriorly 
with yellowish. 

FUdgelinge are brownish- dusky, the breast and abdomen white ; and with a 
few dall whitish streaks upon the head and hind neck. 

Dimensions. — Adult. — Length about 17'00 ; extent 30*00,* wing 8*00; tail 
2-25 , tarsus 1*40; middle toe and claw 2*10 ; inner do. 1*70; outer do. 2*00 : 
bill along culmen 1*75 , along rictus 2*50 ; along gonys 1-15 ; depth at base 
*55 ; width at same point .30. Bill of young, first winter : culmen 1*50 ; rictus 
2'2'1 ; gonys -90 ; depth at base *45 ; width at base *25. 

This species is well known to vary to a certain degree in size, and in the 
precise shape of the bill. The dimensions above given represent very nearly 
the average of a large suite of specimens measured. In colors, the variations, 
though considerable, are unimportant, consisting in the difference in shade of 
the colors of the upper parts, and the difference in precise outline of the dark 
and light colors about the head and neck, in summer as well as in winter spe- 
cimens. Specimens just before the renewal of the feathers have the upper 
parts distinctly barred or waved with gray, owing to the fading of the tips of 
the old feathers ; and the wing and tail feathers light dull gray. The difference 
in intensity of coloration depends chiefly upon season, though individual pe- 
culiarities may be observed. Very highly plumaged birds have the upper parts 
almost uniform in hue. 

The synonymy of this species is very extensive, and somewhat intricate, 
though it is possible to collate it with much accuracy and certainty, provided 
more labor be bestowed than the importance of the matter warrants, as seems 
to the writer to have been the case in the present instance. In consequence of 
the peculiarly obvious nature of the characters which distinguish the several 
closely allied species from the present one, even the brief diagnoses of the 
most -antiquated authors may be recognized and identified, in the majority of 
instances. But it is curious to note that the various names most in vogue for 
two or three species' of this genus have been so frequently interchanged, and so 
variously applied, not only in a specific, but in a generic, sense, that they have 
really come at last to mean nothing more than simply Murre or Guillemot. It 
is absolutely necessary to refer to a writer's description, or his authorities 
quoted, before we can have any idea to what species he alludes under any given 
name; — certainly a very discouraging state of affairs, and one not placing orni- 
thology in a very creditable light. 

The present species is Linnaeus' troille^ of Fn. Suec. 1761, and S. N. 1766, 
and is so regarded by most writers. It is the lomtna of Brnnnich, which name 
is usually adopted by those writers who date Linnaeus' prerogative of priority at 
1766. It is minor of Gmelin, who to a description of this species adds the 
synonyms of two others. It is not troHle of Briinnich, nor lomvia of Linnaeus. 
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LoMYiA BiNGViA, (BrUnn,) BrandL 

Uria ringviaj Brunnich, Orn. Bor. i, 764, p. 28, No. Ill ; " linea a cantho oculi 
exterior! per latera capitis nigraatia decurrit alba." Reinhardt, Bidrag. Na- 
turg. p. 18. Naumann, Naturg. V6g. Deutech. xii, 1847, p. 360, pi. 332. 
Keyserling and Blasius, Wirbelth. Europ. 1840, p. 238. Gray, Genera Birds, 
1849, iii, p. 644. Bryant, Proc. B. S. N. H. 1861, p. 7 t. 

Uria (Lomvia) ringvia^ Brandt, Bull. Acad. St. Petersb. ii, 1837, p. 345. Bona- 
parte, Tabl. Gomp. Pelagiens, Comptes Rendus, 1856, xlii, p. 774. 

Uria (Cataractes) ringvia^ Cassin, Baird's B. N. A. 1858, p. 914. Two of the 
specimens enumerated belong to ealifomica^ Bryant. Description that of true 
1 ringvia. Boardman, Proc. B. S. N. H. Sept. 1862, p. 131. 

CatarractM ringvia, Bryant, Monog. Gen. Cat, in Pr. Bost. Soc. N. H. 1861, p. 8, 
fig. 2. Verrill, Pr. B. S. N. H. 1862, p. 143. Id., Pr. Ess. Inst, iii, 1863, p. 160. 

Uria alga^ Briinnich, Orn. Bor. 1764, p. 28, No. 112. Ringyise "simillima, ex- 
ceptis rectricibus totis nigris." 

Columbus langvia^ " Plaff, Reise n. Isl. p. 562 ;" fide Bryant. 

Colymhus troile, var. 0^ DonndorflT, Beytr. Zool. ii, pt. i, 1794, p. 875 ; quotes 
j Briinnich's No. 112 {alga)^ and Latham's, No. 1, var. y (also alga), 

! Colymbui troile^ var. y^ Donndorfif, Beytr. Zool. ii, pt. i, 1794, p. 876. " Colym- 

bus annulo oculorum et linea pone oculos albis." Quotes Muller, Zool. dan. 
Prod. p. 19, No. 162a. 

Uria laehrgmansy La Pylaie. " (^horis. Voyages Pitt, autour du monde, 23 ;" 
fide Bryant. Yarrell, Brit. Birds, iii, p. 351. Temminck, Man. iv, p. 574. 
Gould, B. Eur. v, 1837, pi. 397. Macgillirray, Hist. Brit. B., ii, 1852, p. 326. 

Uria leucopm^ Brehem, ** Vog. iii, p. 880." 

Uria leucophthalmMy Faber, Isis v. Okeu, 1824, p. 146. Thompson, Nat. Hist. 
Ireland, iii, 1851, p. 211. 

Uria iroilU leucophlhalmiis^ Faber, Prod. Isl. Orn. 1822, p. 42. 

Uria troile, Bonaparte, Synopsis, 1828, p. 424. Two species confused. Not 
Colymbus troilte Linn., nor Uria troille Briinn. Audubon, Orn. Biogr. 1835, 
iii, p. 142, pi. 218, fig. 1 ; oct. ed. vii, pi. 473, fig. 1. Figure 2 represents 
troile, of which the author considers the present species to be the adult. Gi- 
raud. Birds Long Island, 1844, p. 376. 

American and European coasts and islands of the North Atlantic. On the 
American coast, breeds in the Gulf of St. Lawrence ; in winter ranges south to 
the southern extremity of New England. Habitat the same as that of troile^ 
with which it is usually found in intimate association. Spec, in Mus. Acad. 
Philada., Mus. Smiths. Inst., Cab. G. N. Lawrence. 

Absolutely identical with L. troile, except in having a white ring around, and 
white line behind, the eye. The white ring occupies the margins of both e3''e- 
lids, forming a perfect circle, posteriorly continuous with the white line which 
occupies the furrow in the plumage, and is an inch or more long. 

The changes of plumage of this species, and the individual differences to 
which it is subject, are absolutely identical with those of L, troile. The white 
ring and line are usually, if not always, present in winter specimens. 

The white ring and line are said to be sometimes wanting. But specimens 
without this character cannot be distinguished from L, troile. 

None of the specimens contained in American museums offer any grounds 
for contradiction of the preceding statements. 

Such being the facts in the case, each one must be allowed to determine for 
himself the relationship of L, ringvia to L. troille, according to the notion he 
may entertain of species. In forming an opinion, the facts must be borne in 
I mind that the two kinds of Guillemots are always found intimately associated, 

and that they are known to copulate with each other. 
I, It is probable that the peculiar character upon which the species rests is an 

, individual peculiarity, not a specific difference. 

I This bird appears to have been first described and named by Brunnich under 

! the designation ringvia. Alga of this author is the same bird without white 
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tips to the secondaries. Subsequently several names have been proposed, as 
will be seen by the synonjmy adduced ; each based upon the head-markings. 
The bird has also frequently been described as iroiUj var. 

LoMYiA CALiFORNiCA, {Brj/antj) Couea. 

f Cepphui hmviay Pallas, Zoog. R.-A. ii, 1811, p. 345, synon. excl. 

Uriatroile, Newberry, Pacitic R. R. Rep, ri, pt. iv, 1867, p. 110. Not of 

authors. (Coast of California ) 
Uria BrUnnichiij Heermann, Pacific Rr. Rep. x, 1859, Route to California, 

Birds, p. 75: synon. excl. Not of authors. (Parrallone Islands.) 
Catarractea caiifomicut, Bryant, Monogr. Gen. Cat. Pr. Bost. Soc. N. H,, 1861, 

p. 11, figs. 3 and 5. (Farrallone Islands, coast of California.) 

Pacific coast of North America. Farrallone Islands, coast of California ; 
breeding ; (Mus. Smiths. Inst, and Cab. H. Bryant ; the types of the species :) 
Sitka, Russian America; wintering; Mus. Smiths. Inst.) 




Fig, 16.— Zowvte catifomicat (Bry.) Nat. size. 

(No. 17404, Mus. Smiths. A type of the species.) Entirely like troiUf except 
in the form of the bill. Bill somewhat longer than that of troiUj on an 
average ; deeper at the base, less decnrved towards the tip, the several outlines 
Btraighter. Culmen straight to near the tip, then moderately deflexed ; rictus 
almost perfectly straight in its entire length, the commissural edge of the 
upper mandible toward its base somewhat expanded and everted, as in svarhag^ 
though not to the same degree ; the feathers on the side of the upper mandible 
not covering the tomial edge until very near the angula oris; gonys perfectly 
straight and very long, with a corresponding shortness of the mandibular 
rami ; the angle at symphysis prominent, acute. *' Iris white," (collector's 
label.) Length 16-00 ; extent 27-00, (label ;) wing 8-00 ; tail 2-25 ; tarsus 
1-40, middle toe and claw 2-25, outer do. 2-10, inner do. 1*70 ; bill along culmen 
1*90, along rictus 2*90, along gonys 1.30 ; its depth at angle of gonys '60, its 
width opposite base of nostrils '35. 

Winter plumage. — (No. 4G522, Mus. Smiths. Sitka, Nov. 1866.) In this speci- 
men the bill is shorter (1*75 along culmen) than in the type above described, 
and the culmen and rictus are more decurved. The peculiar shape, however, 
ii still preserved, the lower mandible being deep and very prominent at the 
eminentia symphysis. The bird is probably one of the first winter. The 
plumage is entirely parallel with that of troUe at the corresponding season. 
I?he upper parts are fully as dark as in the average of winter specimens of the 
latter species. The white of the under parts extends to the bill, and along the 
edge of the under mandible and eyes. Further back it invades the sides of 
the occiput and nape, where it is separated from the white of the throat by a 
prominent well defined spur of dark color protruding from the eye. 
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ill As stated by Dr. Bryant, the dark parts of this species are rather paler in 

V| tint than the average of those of troiU. But this is not a diagnostic featare, 

^| for it does not hold good in perhaps even a majority of instances. The iris, 

ll according to the label, is white ; but Dr. Bryant remarks that he can hardly 

jjl credit this; though if constant it would be a strong character. The only re- 

Ij j liable diagnostic features are found in the shape of the bill, as just described. 

^' In spite of the moderate amount of individual variation to which the bill is 

subject, it always preserves its peculiar shape, which is sufficiently different 
' jl from that of troile to attract attention without direct comparison of specimens. 

One feature which appears to have escaped Dr. Bryant's attention lies in the 
inflation and eversion of the basal portion of the tomia of the upper mandible, 
and their comparatively scanty feathering. This is an approach towards the 
peculiar character of twwbag, though by no means attaining such development 
as in that species. It is readily appreciable in amount in the majority of 
specimens. 

It is worthy of note, that the peculiarities of bill which characterize this 
species as compared with troile^ are very much the same as those found in the 
bill of {/. eolumha, as compared with U, grylle. 

It is also to be observed, that the ringvia style of Murre has not been found 
on the Pacific coast. Should the probability of its non-occurrence become a 
certainty, the obvious inference would be additional evidence in favor of the 
specific distinction of califonuea. 

Numerous examples of this species are in the Smithsonian Museum, among 
them Dr. Bryant's types. The bird breeds much further south than its Atlan- 
tic representative, occurring in summer on the coast of California. 

Among the specimens enumerated in the " Birds of North America " by 
Mr. Cassin, under head of Uria ringvia^ are two examples of this species, from 
California. It is possible that this species rather than troUe is alluded to by 
Pallas under the name of Cepphua lomvia. 

The figure is not a very good representation, the culmen and gonys not being 
straight enough. The under mandible, however, is well delineated. 

Lomvia svARBia, {Brunn,) Coim, 

Alea lomvia^ Linnaeus, Syst. Nat. Ed. x, 1758, p. 130, No. 4. " Rostro lasvi 
oblongo, mandibula superiore margine flavescente." 

Uria lomvia^ Bryant, Proc. Bost. Soc. N. H., May, 1861, p. 75. Not of authors, 
which is generally applied to troille Linn. 

CatarraetM lomvia^ Bryant, Mon. Gen. Cat. in Pr. B. S. N. H. 1861, p. 9, figs. 
1 and 4. Verrill, Proc. Essex Inst, ill, 1863, p. 160. 

Vria troilUf 'BrvLnmchj Orn. Bor. 1764, p. 27, No. 109. "Rostro latiore et 
breviore, cujus margines, etiam in exsiccatas exuviis, flavescunt." Not 
Colymbus troilU Linn. 

Uriatvarbag, Brunnich, Orn. Bor. 1764, p. 27, No. 110. Winter plumage. 

Cepphus arra^ Pallas, Zoog. R.-A. ii, 1811, p. 347. 

Uria arra^ Keyserling and Blasius, Wirb. Europ. 1840, p. 237. Cassin, Pr. 
A. N. S. Phila. 1862, p. 324. (Northwest coast of America.) Naumann, 
Naturg. VOg. Deutsch. xii, 1847, p. 536, pi. 333. 

Uria (Lomvia) array Bonaparte, Tabl. Comp. Pelag. Comptes Rendus, 1856, 
xlii, p. 774. 

Uria {Cataractes) arrOj Cassin, Baird's B. N. A., 1858, p. 914. 

Ulca array Schlegel, Urinatores Mus. Pays-Bas, livr. ix, 1867, p. 16. 

Uria BrUnmchH, Sabine, Trans. Linn. Soc. xii, 1818, p. 538. Temminck, Man. 
Orn. 1820, ii, p. 924. Bonaparte, Synopsis, 1828, p. 424. Nnttall, Man. 
Orn. ii, p. 529. Temminck, Man. Orn. ii. p. 676 ; p. 924. Reinhardt, Natur. 
Bidrag. p. 18, No. 88. Yarrell, Brit. Birds, p. 348. Swainson and Rich- 
ardson, F. B. A. 1831, ii, p. 477. Gould, Birds Europ. v, 1837, pi. 398. 
Audubon, Orn. Biog. iii, 1835, p. 336, pi. 345 ; oct. ed. vii, pi. 472. Pea- 
body, Rep. Nat. Hist. Mass. Birds, 1840, p. 400. Gray, Gen. Birds, iii, 1849, 
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p. 644. Thompson, Nat. Hist. Ireland, iii, 1851, p. 213. Macgillivray, Hist. 

Brit. Birds, ii, 1852, p. 314. 
Uria (Lomvia) JSriinnichiiy Brandt, Bull. Acad. St. Petersb. 183*7, ii, p. 345. 
Uria Francsiif Leach, Trans. Linn. Soc. xii, 1818, p. 588. Stephens, Shaw's 

Gen. Zool. xii, 1824, p. 243, pi. 62, fig. 2. Giraud, Birds Long Island, 1844, 

p. 377. DeKay, New York Zoolog. Birds, 1844, p. 280. Peabody, Rep. 

Birds Massachusetts, p. 400. 
Uria polar ia J Brehm. 

Coast of the North Atlantic and Pacific, and of the Arctic Seas. Herald 
Island, (Mus. Smiths.) In winter, on the American coast south to New 
Hampshire, (author's Cabinet) and New Jersey, (Mus. Acad. Philada.) Breeds 
in the Gulf of St. Lawrence, (Bryant.) 

Form subtypical of the genus. Bill short, hardly exceeding the tarsus in 
length of culmen, very stout, wide and deep at the base ; culmen curved in 
its whole length ; rictus straight for about half its length, then much deflexed ; 
gonys long, its outline decidedly concave ; mandibular rami short, eminentia 
symphysis very prominent ; tomial edges of the upper mandible in their basal 
half turgid, and entirely bare of feathers. Slightly larger, and rather more 
robustly organized than troile. In other respects of form identical with 
troile ; the plumage and its changes also the same. The turgid portion of the 
tomia of the upper mandible flesh colored in life, becoming yellowish in the 
dried state. 

Length 18-00; extent 32-00 ; wing 8*50 ; tail 2-25 ; tarsus 1-25, middle toe 
and claw 2-10, outer do. 1-90, inner do. 1-60, bill along culmen 1-40, along 
rictus 2*20, along gonys -90, depth at eminentia symphysis *55, width at base of 
nostrils -30, at augula oris -80. 

The peculiar shape of the bill strongly characterizes this species. It is a 
rather more robust bird than troile, and upon an average a little larger. The 
colors of the plumage are not very appreciably different ,- perhaps slightly 
darker, and tending a little more decidedly towards a slaty or plumbeous hue, 
particularly in winter. The seasonal changes are precisely the same. The 
only decided difference in color lies in the whitish or yellowish hue of the 
expanded tomia of the upper mandible. 

Brunnich's Guillemot appears to be the most boreal species of the genus, 
frequenting the Arctic seas, as well as more temperate latitudes. At the same 
time it has been found farther south in winter, on the Atlantic coast of North 
America, than the other species ; and is of frequent occurrence on the United 
States coast at that season. It is also of constant occurrence in the North 
Pacific. 

This is unquestionably the Alca lomvia of Linnaeus, 1758. The name should 
stand for the species, were it not now in use for the genus. It has been more 
usually employed for troile. The troile of Briinnich is unmistakeably this spe- 
cies, but is preoccupied by its Linnean application for the common species. 
Svarbag^ Briinnich, comes next in order. This is based upon the winter plum- 
age, and must stand as the specific designation of the bird. Pallas named it 
Cepphm arra in 1811 ,* and Sabine renamed it Uria BrUnnichii in 1818. Both 
these names, but particularly the latter, are in very general employ at the pre- 
sent day. Francaii of Leach, 1818, also this species, has never had much of a 
run with writers. 



list of BIRDS colleeted in Soutliern Arizona by Br. E. Palmer ; with remarks. 

BY DR. ELLIOTT COUES, U. S. A. 

Dr. Palmer has kindly transmitted to me a list of the birds collected by him 
at Camp Grant, abont sixty miles east of Tucson, Arizona, during the present 
year. The species are identified by Prof. Baird. The collection contains four 
Bpecies (marked with an asterisk in the following list) not previously accre- 
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dited to the Territory. Althongh by no means a complete exponent of the 
birds of Southern Arizona, the list is valuable in clearly indicating some diflfer- 
euces between the avifaunas of the southern desert and northern mountainous 
portions of the Territory. Compare the species mentioned below with those 
characterizing the Fort Whipple fauna, as elucidated in my ''Prodrome,'* 
Pr. A. N. S. Phiia. Jan. 186t). 

In my ** Prodrome," 245 species are enumerated ; one of which (Certhiola 
Jiaveola) was inserted by mistake. The present collection raises the number 
to 248. The various species mentioned passim in my paper as of probable 
occurrence, will, when substantiated as inhabitants of the Territory, further 
increase the number to about 260. 

Some manuscript notes with which Dr. Palmer has favored me are placed 
in quotation marks. Species known to occur throughout the Territory are in 
small capitals ; others in italics. 

Cathartes aura, Linn. 

Falgo sparveriub, Linn. 

Acci PITER CooPBRi, Bouap. 

''Nesting, June 1st, in crotches of cottonwood trees along river bottoms." 

Aquila canadensis, Linn. 
One of the southermost localities on record for this species. 

Geococcyx californianus^ Less. 
Chiefly southern and western Arizona. Rare or casual at Fort Whipple. 

Z " Very destructive to small animals, snakes, and hard-shelled insects." 

I I 

I Chordeiles ttxensis, Lawr. 

t ; Chiefly southern and western Arizona. Not observed at Fort Whipple, 

:. where C Henry i is abundant. 

j: Centurus uropygialisj Baird. 

Chiefly southern and western Arizona. Rare or accidental at Fort Whipple. 

Mtiarchus hexicanus, Eaup. 

" Is very fond of hovering around the giant cactus, Cereus gigantBus^ when 
in bloom, to catch the wasps and bees. Builds a loosely constructed, flat nest, 
often in dwelling-houses." 

Sayornis sat US, Bon. 
The egg of this species, Prof. Baird writes me, is much like that of Empidv- 
||| nax TraiUii. Dr. Palmer's specimens are the flrst ones ever obtained. "The 

nest was procured May 3d, from the eaves of a house. The parent birds, when 
alarmed, hovered about uttering plaintive cries, and returned to renew their 
! mournful notes for several days after the invasion of their home." 

Pyrocfphalus mexicanus^ Sclater, P. Z. S. 1859, p. 45. 

Southern and western Arizona. Has not been found as high as Fort 
Whipple. 

At this Costce, Bourc. 
Chiefly southern and western ; perhaps to Fort Whipple. 

Trochilus Alexandria Bourc. 

I included this species in my " Prodrome " (p. 20), mainly on the strength 
of its occurrence in the Colorado Valley, very near the river (Mojave River, 
Dr, J. G. Cooper). Dr. Palmer is, I believe, the first to detect it actually 
within the Territorial limits. Possibly it should be in small capitals. " Nest 
six feet high, in a bush, in a deep ravine." 

TURDUS MIGRATORIDS, LiuU. 
SlALIA MBXICANA, SwaiUS. 

Anthus ludovicianus, Licht. 
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PyBlUGA LUDOVICIAITA, WUs. 
DSNDBOECA AUDUBOHI, ToWHS. 

D. JBSTivA, Omel. 

Myiodioctes pusillus, Wils. 

Campylorhynehus brunneicapilluSf Lafres. 

Chiefly southern and western Arizona. "Builds between the arms of the 
giant cautas, and among the branches of more arborescent ones ; also in the 
shrub called * palo verde * by the Mexicans " (Fouqueriaf), " A nest taken 
May 15th was of an elongated shape, loosely built of straws and sticks ; the 
foundation thick, raising the eggs to the middle of the nest. The orifice in 
the side of the nest was small, and partially concealed by loose out-hanging 
materials." 

Salpinctbs obsoletus, Say. 
Throughout the Territory, but most abundant in its warmer portions. 

*ffarporhynchus curvirostris, Cab. 

My remarks (Prodrome, p. 29) upon Dr. Heermann's notice of this species 
are to be cancelled, as not pertinent. Dr. H.*8 specimen is commented upon 
by Baird (B. N. A. 1858, p. 352), and referred with a query to^. curvirostris. 
Dr. Palmer's specimens add the species to the Territory. '^Rare. Builds in 
arborescent cactuses, a few feet from the ground. The nest is upright, with 
loose twigs projecting all around. Two eggs were found in .one.*' 

Vireo pusillus, Coues, Prodrome, p. 40. Baird, Review, p. 360. V, Belli, 
Cooper, (nee Aud.) Pr. Cal. Acad. Nat. Soi. p. 122. 
First obtained by Mr. Xantus at Cape St. Lucas ; then by Dr. Cooper at San 
Diego, Cal. ; then by the writer at Date Creek, a little south of Whipple. 
The present specimens further extend its range. It should perhaps be in 
siuall capitals. Dr. Palmer has obtained the eggs. 

Ph^nopepla nitens, Swains. 

** Feeds upon the berries of the parasitic plant" (Aroeuthobium ? Phora- 
dendron ?) ** which grows on the large mezquite trees. Is extremely shy, with 
a quick, high flight." 

ICTBBIA LONGICAUDA, Lawr. 

" Nests in thick underbrush. Feeds upon wild currants." 

Auriparus flaviceps, Sundevall. 

Southern and western. Not found in the mountainous districts. ** Builds 
upon the outer limbs of bushes along shady river banks. The weight of the 
nest often causes the limb to hang nearly to the ground." 

Cabpodacus fbontalis, Say. 
Chbtsomitbis psaltbia. Say. 
ZoNoTRicHiA Gambeli, Nuttall. 

POOECETES GRAMINBUS, Gm. 

Chondestes gbammaoa, Say. 
Mblospiza pallax, Baird. 
SpiZELLA Brbwbri, Cassin. 
Spizklla socialis, Wils. 

Poospiza bilineata, Cassin. 

Perhaps to be in small capitals ; but certainly most abundant in southern 
and western Arizona. * * A nest containing three eggs was built in a dwarf 
mezquite bush, a few inches from the ground." 

Calamospiza bicolor, Towns. 

I did not find this species at Fort Whipple, and have no reason to believe 
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that it occurs in northern Arizona, thongh it is fonnd maoh farther north 
(Kansas, Nebraska, etc.), along other meridians of longitude. But it is never- 
theless common in the Gila Valley, and thence extends to the Pacific, though 
it does not reach the ocean in the latitudes of Upper California, Oregon and 
Washington. There is something peculiar in its distribution, not satisfactorily 
explained upon any hypothesis touching the climate or physical geography of 
the regions inhabited by it. 

* Cardinalis igneus, Baird, Pr. A. N. S. Philad. 1859. 

Not before recorded from Arizona. This is a Cape St. Lucas species, which, 
as I remarked (Prodrome, p. 54), was to be expected to occur in southern 
Arizona, though I had at that time no authority for including it in my list. 
Its present acquisition is a matter of much interest. 

Pyrrhuloxia sinuata, Bonap. 
Confined to the southern districts. 

GUIRACA MELANOCEPHALA, SwaiuS. 

*' Builds a flattish nest in crotches of young willows, a few feet from the 
ground." 

PiPILO CHLORURA, ToWUS. 

Pipilo mesoleucus, Baird. 

Chiefiy southern and western Arizona, but extends very near Fort Whipple. 
Dr. Palmer says that it nests in much the same situations as those selected by 
the Icteria iongicauda, 

Pipilo Abertii, Baird. 

This, and the preceding species, are nearly identical in their range, and are 
the characteristic species of the genus in the Gila and Colorado Valleys. Will 
not P. albigula (Baird, Pr. A. N. S, Phila. 1859 ; from Cape St. Lucas) be 
hereafter detected in south-western Arizona ? 

MOLOTHRUS PECORIS, Gm. 
AOBLJSUS ? 

Xanthocbphalus iCTERocEPHALrs, Bonap. 

*Icteru8 eucuIlatuSf Swains. 

An acquisition. Not previously detected in the United States, except in 
the valley of the Lower Rio Grande. /. BuUochii has been hitherto the only 
Oriole accredited to the Territory. 

Sturnblla reglecta, Aud. 

CoRvus CARwrvoRus, Bartram. 

LoPHORTYx Gambeli, Nutt. 

** In early spring the Quail feed much upon mezquite seed, and the tender 
shoots of a certain aromatic plant. The nest, built among underbrush along 
the river bottoms, is merely a small shallow depression, thinly lined with soft 
grass, leaves and feathers. The eggs are almost exactly like those of the 
California Quail." (Pale buff, or yellowish-white, blotched and spotted all 
over with diflferent shades of brown ; of the usual shape in this family.) 

Meleagris mexicana, Gould. 

Generally distributed throughout Arizona and New Mexico; but rare in 
certain localities, and extremely abundant in others. 

JBgialitis vociferus, Linn. 

FULICA AMERICANA, Omcl. 

Bernicla Hutchinsi, Richardson. 

QUBRQUBDULA CTABOPTBRA, ViciU. 
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*L0PH0DYTBS CUCULLATUS, Omel. 

Not before recorded from the Territory, though its occarrence was to have 
been anticipated. (Cf. Prodrome, p. 63.) 

PoDicEPS coRNDTus, GmcL 



Jan. 2%th. 
Mr. Cassin, Vice-President, in the Chair. 

Thirty-one members present. 

The following gentlemen were transferred from the list of members 
to that of correspondents: Jos. Jones, M.D. ; W. F. Reynolds, U. S. 
Top. Eng. 

Dr. Allen's resignation as Corresponding Secretary was read and 
accepted. 

The following Committees were elected for 1868 : 

Ethnology. — J. Aitken Meigs, S. S. Haldeman, F. V. Hay den. 

Entomology and Crusta^cea, — John L. Le Conte, J. H. B. Bland, 
Tryon Reakirt. 

Comparaiive Anatomy and General Zoology. — Joseph Leidy, Har- 
rison Allen, S. B. Howell. 

Ornithology. — ^John Cassin, Spencer F. Baird, B. A. Hoopes. 

Mammalogy. — Harrison Allen, E. D. Cope, John Oassin. 

Concholoyy. — Geo. W. Tryon, Jr., Rev. E. R. Beadle, C. F. Parker. 

Herpetology and Icthyology, — Edward D. Cope, S. Wier Mitchell, 
Chas. Shaefter. 

Oeohgy. — ^Isaac Lea, F. V. Hayden, T. A. Conrad. 

Physics. — Robt Bridges, R. E. Rogers, Jacob Ennis. 

Library. — Jos. Leidy, John Cassin, Robert Bridges. 

Botany. — Elias Durand, Aubrey H. Smith, Elias Diffenbaugh. 

Mineralogy. — Wm. S. Vaux, S. R. Roberts, Jos. Willcox. 

PalcBontology. — T. A. Conrad, Jos. Leidy, Wm. M. Gabb. 

Proceedings. — ^Joseph Leidy, Wm. S. Vaux, John Cassin, Robt. 
Bridges, Geo. W. Tryon, Jr. 

Prof. Edw. D. Cope was elected Corresponding Secretary. 



Feb. 4<A. 

The President, Dr. Hays, in the Chair. 

Forty-one members present. 

E. D. Cope made some observations on the living inhabitants of caves in 
BOQth-western Virginia. He said he had examined some fifteen, which were 
not generally known j one of them, Spruce Run Gave, in Giles county, for a 
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distance of 2} miles. He said that, besides bats, the Neotoma floridanum 
was very abundant, and made nests like ihosc of birds. He also found some 
articulates peculiar to them. The few molluscs were the same as those of 
the woods, and did not occur far from the mouth. The only beetle was en- 
tirely blind, being a new Anophthalmus, A. pu sio of Horn, and was rare. 
A species of fly, apparently identical with one usually found about excre- 
ments, was found in all the localities where rats occurred. There were two 
species of Myriapoda, one the Cambala a n n u 1 a t a Say, quite rare and with 
rudimental eyes, and the other, most common in the remote recesses only, 
the Pseudotremia cavernarum Cope, sp. nov. (gen. nov.) of the Lysope- 
talidae, with eyes better developed. 



Special Meeting, Feb. 6ih. 
Mr. Vaux, Vice-President, in the Chair. 

Twelve members present. 

Dr. Ruschenberger announced the death of Mr. Jacob Gilliams, 
one of the founders of the Academy, on the 4th inst., in the 86th 
year of his age. 

On motion, the meeting adjourned to attend the funeral. 



Feb. Uih. 
The President, Dr. Hays, in the Chair. 

Thirty members present 

The following paper was presented for publication : 

" Description of some new species of diurnal Lepidoptera. Series 
III." By Tryon Reakirt. 

Mr. Vaux, on behalf of Dr. Ruschenberger, offered the following 
resolutions, which were adopted : 

JResolvedj That in the death of Mr. Jacob Gilliams, at an advanced age, the 
Academy has lost the latest surrivor of its seven founders and one of its 
oldest friends. 

That the society holds in grateful remembrance his eflPorts to encourage the 
cultivation of the natural scienes at a period when they attracted the atten- 
tion of few persons in Philadelphia. 

That to his interest in natural history the foundation of this institution 
may be in a great measure justly attributed. 

That the friends of the natural sciences recognize in his early labors to 
establish an institution devoted to the collection of materials and the publi- 
cation of essays for the purpose of diffusing knowledge of the natural history 
of the world, a claim to their lasting respect. 

That the Academy tenders to the members of his family this expression of 
sympathy in their bereavement; and that the President of the Academy is 
requested to communicate to them a copy of these resolutions suitably en- 
grossed. 



Feb. ISth. 

Mr. Cassin, Vice-President, in the Chair. 

Thirty-four members present, 
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Feb. 25th. 
The President, Dr. Hays, in the Chair. 

Twenty-six members present. 

The deaths of the following gentlemen were announced : Marcel 
de Serres, Tobias Wagner, and Gen. Geo. A. McCall. 

The following gentlemen were elected members : Stephen Morris, 
The?. T. Tasker, Jr., Stephen P. M. Tasker, Henry G. Morris, Jas. 
E. Cald^vell and C. Newlin Peirce. 

On favorable report of the Committee, the following paper was 
ordered to be published : 

DescriptioiiB of soma new species of Diurnal LEPIBOFTERA. 

SSBIES III. 
I BY TRYON REAKIRT. 



51. LyCXVJL UABIITA, BOV. Sp. 

Male, Upper surface lastroas violet bine, edged with a narrow black line ; 
usnallj towards the anal angle there are two ronnded black spots ; these are, 
however, sometimes obsolete ; fringe white ; expanse '8 — 1 inch. 

Underneath soiled white ; fore wings' costa, brown ; from the base, five 
transverse bands extend across the wiug from the costa to the inner margin ; 
the fourth and fifth are sometimes interrupted on the second median veinlet ; 
a sixth runs down from the costa to the same nervule, and a seventh and 
narrower one reaches only the third nervule ; following these there is a sub- 
marginal row of connected lunalae, enclosing oblong darker brown dashes 
between themselves and the margin. 

Upper half of secondaries traversed by numerous brown lines, commonly 
six in number, always interrupted in different points, and dilated and com- 
pressed irregularly ; then there is a soiled white submesial band ; and then 
the series of lunulae, dashes and spots as on the fore wings, rarely confluent ; 
the two spots nearest the anal angle are jet black, irrorated with shining 
green atoms ; and ringed with ochreous-yellow. 

Body black above, clothed with bluish hairs, whitish beneath ; antennte 
black with whitish annulations. 

Female. Upper surface white, glossed with violet blue at the base ; costa 
of both wings and outer margin of the primaries broadly brown ; the white 
area of the fore-wings is traversed by three maculate brown belts ; one sub- 
basal, the second mesial, the third subapical and merging into the brown 
border. 

Across the disc of the secondaries are several brown rays, and a subman^- 
nal lunulate brown line encloses a marginal series of large rounded brown 
spots, of which the second from the anal angle is always the largest and 
deep brown or black. 

Underneath marked as in the male, but with much less intensity ; the lower 
portions of the transverse bands of the fore wings are frequently obsolete ; on 
both wings they are narrower and less compact, thus increasing the white 
spaces ; the submarginal Innulae and spots, as in the males, wanting some- 
times the ochreous yellow rings. Expanse '87 — 1*05 inches. 

Ha6.— Orizaba, Mexico. (Coll. Try on Reakirt.) 

** Mexico, near Vera Cruz." Wm. H. Edwards. 

Allied to Lyccena CassiuSf Cram. 

52. Q^ONILOBA DOLOBBS, nOV. Sp. 

Upper surface clear brown, with olive brown hairs below the median ner- 
Tnre of the primaries towards the base, and over the basal half of the seeon- 
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AatUa* Vonr trAoslficent ochreoat spots on the primaries ; the first large 
Hwl iMTAf thi9 end of the cell, ie of trapezoidal form, with an angnlar indenta- 
iUfU uptm the outer side ; the second, also trapezoidal, but less than the pre- 
(i*9*Un'4f U contained within the second and third median vein lets, and situated 
mHwhy between tlie first and the enter margin ; the third, resembling an 
irre^nlar right-angled triangle, is aligned on the first median veiulet, with 
the Hecond and fourth, which last is small and obovate, placed on the snb- 
fn^dian vein Just beyond its middle ; a cnrved ash-graj bar, widest centrallj, 
and tnpering at either end, extends between these last spots and the cell from 
the subtnedlan vein to the second median veinlet, touching above the upper 

;|,i ! , i MinU of ttie third spot, and below the inner portion of the ovoid. 

W\< ; HMOondAries immaculate; fringe ochreons jeliow, lightly cut with brown ; 

i[;i| i nxpanse 2'i:Hnohes. 

i ; 1 1 : Uitderneatti, the primaries have an ash brown apical triangular patch, sep- 

,[>l'i , I arated hy a brown bar from an irregular purplish-ashj belt, extending from 

the margin down to the second translucent spot, and which contains a darker 
Hpot near the middle of its inner margin ; the costa between this belt, and a 
piile ochreous spot resting thereon, above the translucent spot in the cell, is 
redillMh brown; the fourth spot of the upper surface is covered by a large 

i;; ' ' I pAle y(>llow ovoidal spot ; the ashy bar is wanting. 

; I I H*«oondarloa pale purplish brown, with darker velvet maroon brown shades, 

fnrmnd into thrt*e prominent areas, viz., a broad border, a large central patch, 

V ! I ' Aii<^ another resting on and below the middle of the costa ; there are also two 

banal bAm and a series of connected lunuls between the central patch and 
the marginal band. Anteuusa brown ; club ochreons beneath. 
//u6.—** Mexico, near Vera Cruz.'* Wm. H. Edwards. 

f)il, pY«oi»s Gbdkoinx, nov. sp. 

Uppi*r surface black, with ashy shades, and waved brown lines traversing 
lh« ikurfA««>. Primaries : a white spot occupies the middle of the cell ; beyond 
« lut'ttial white band, broken into two parts, of which the lower occupies the 
ct^ntral (Mdrtiou of the first median interspace ; the upper extends from beyond 
Ihia to th« «HVikta ; on the margin, midway between this band and the apex are 
Iwtd «maU white S(>ots ; there is an indistinct series of sabmarginal black 
»)Vi)U» each Uavini^ a minut« whitish or gray point, sometimes enlarging into 
«u rnclo«iii«t cr>^c«*nt, attached to its outer extremity. 

8e\^ndarie« : a broad m«ssial band, bifid on the costa ; below, a smuated 
Irr^u^MT line ; both white : a sabmarginal series of indistinct spots. Fringe 
Imk^xk n^ white tii^waivU the anal angle ; expanse 1'25 — 1>^ inches. 

HeU^w^ (minarie^ ; an oblong white dash in the cell ; the eentral band as 
»K>vv i Ml abbi>»viat«Kl $t^riess of three or four white spots run down firom the 
<\v$$iA^ in (>U<<^ \^t the tw^d wi tb« upper sarfaee ; along the outer margin a 
^^=ii^ri<^ (I'st l^r^ white ol^^du^ dash«s, becoming brownish towards the apex, 
Mwt viMit»ittimS «a«h 91 rduuied dark hiown spot— in the lowest^ the spot is 

^^tKVM^Mt^ whit«,, <Mr $oaWd whit«, more or kss bii^wn towsrds the base ; a 
$«Kv«UtaA wi^iic»kt<e rAW <M hrdwn SfMl^ of which three or fftur ai« contigu- 
s^i^ \<^W4r«i$ tJ^ ^KI^nMix^ Marcisk and two dtstiuet ouies neaner the costa ; 
«^y^¥^ ti^ <Mi!tiM' «ka;T^iu u« ^ousirduel lunulae, m«^ CQcakescEBg with the spots 
^Mf xi^ ii«i»er ty»w^ 

IWv^ «^t^xv> )>4j»dk : tl»e nzurs «f tb« ahdbdVMaa Vttitel witk wUtKh hairs, 
¥)¥r<^^iiiM«^94i wi:;:itie;; |Ui1|A w1»<v, «x»v>ptUB^ the terauiittil snidke^ which is 
^<c^ . A9iiiMa3s» lA^<»4n^ w:ith 3aftoMaj|^«Q# vihiiti^ aueuaulsft&diiis,, cHuh tapped with 

ilV^^^^teil ^ ifikf «ia3$u3L ULr. «t»<i^. W« Tinresk, Jr^ tJbe JE^KawnQ^ed Con- 

v<hAyi0«^ ;iK^ :a $^IA 9u>iaii>«ie%«fluaa «i ^os waT^aT^a^ kamA a^nistaiMWi in 
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54. CiBBOCHROA TTCHB, Pelder. 

(^ Ftjlder, Wieoer, Entom. Monatschr. ▼, p. 301, n. 13, (1861.) 

Female. Upper surface ochreous brown ; a broad pale belt crosses the 
outer half of the fore wings, bordered interiorly bj a gradually diminishing 
waved dark brown bar, broadest below the subcostal vein, and becoming obso- 
lete towards the inner margin ; the outer margin is dark brown, interior to 
which are two angulated transverse lines, the out«r being brownish black and 
complete, the inner brownish ochreons, and obsolete in its lower portion ; 
three indistinct brownish spots arise from the inner margin in the pale belt, 
decreasing in size upward. 

On the secondaries the transverse belt is suffused with the ochreous ground 
color, and contains six rounded or oval black spots — there being none in the 
discoidal Interspace ; the anterior narrow black line, and the posterior 
Innalate or angulated lines, — three of these on the hind wings, — are all com- 
plete, extending from the costal to the abdominal margin, ami aual angle. 

Underneath pale ochreous, the markings of the upper surface repeated in 
pale shades ; the outer half of the wing glossed with lilacine ; a continuous 
lilaceous band underneath the mesial brown line. Expanse 2*75 inches. 

Antennae black, bright ferruginous underneath, and upon the club. 

Zfa6.— Mindoro. {Dr, Chas, Semper.) (Coll. Tryon Reakirt.) 

I am indebted for this beautiful species, along with many other rarities, 
to Mr. Georg Semper, brother of the celebrated collector. 

65. Papilio BuBToiri, nov. sp. 

Size and shape of Pap, Leueaspis, Godt. 

Male. Upper surface pale greenish yellow ; a very broad, dark brown 
terminal band along the outer margin of both wings ; along the interior edge 
of which band, on the fore wings, is a darker brown stripe, extending from the 
cell to the inner margin ; two wide dark brown belts traverse the fore wings, 
both merging into the terminal border — one resting over the end of the cell, 
cuts off a small lunulate piece of the ground color, the other is a mesial 
band, running from the middle of the costa towards the inner angle. 

Upon the border of the hind wings are several pair of imperfect lanes, 
composed of lustrous bluish gray atoms ; above the anal angle a yellow 
lune, and above this a red lune, sometimes two of these ; the brown border 
is continued some distance along the abdominal margin. The long slender 
tail terminates with a large yellowish white patch. 

Underneath mainly as above ; the outer border of both wings is irrorated 
with lilacine atoms, assuming the form of lunulse upon the lower portion 
of the hind wings. Expanse 4 inches. 

Head, throat and abdomen, dark brown. 

Antennae black, with bright orange brown clubs. 

Hab. — Insagasug^, New Qranada. (Coll. Tryon Reakirt.) 

This magnificent species was one of a large collection formed by Hon. A. A. 
Barton, near Bogota, and has most appropriately been dedicated to him. 

56. DiBCEVNA Bairdii, noiV. sp. 

Allied to Dir, Jemima, Hiibn. Wings translucent, ochrey-yellowish, with 
darker semi-opaque spots and border. 

Male. The fore wings are narrower and more acute than in the related 
species ; the disposition of the pellucid spots upon these is similar to Jemima ; 
their hind margin, however, is black instead of orange-orcheous ; the median 
vein is orange to the end of the cell ; all the others bUck. 

Hind wings ; the black terminal border does not extend so far upon the 
abdominal margin, upon which there is an orange brown patch, and is more 
diffased inwardly ; the basal half of the wing is ochreous, as are also the veins 
contained therein ; those upon the outer half, which is covered with the black 
shade, are black. 

Underneath as above, with the addition of three apical silvery white spots 
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upon the fore wings ; a costal streak, three oblong apical spots, and three 
triangular spots along the outer margin of the hind wings, all silvery white. 
Expanse 2-75 inches. 

Head, thorax and abdomen, above blackish brown, below the thorax is 
spotted with white, but no yellow stripes as are in Jemima ; abdomen below 
yellowish. Antennie blackish at base, orange brown beyond, darkening 
towards the apex. 

lYiQ female does not differ from the male, save in the more rounded wings, 
and in intensity of coloration. 

-Sa6.— Insagasuga, New Granada. (ColL Tryon Reakirt.) 

57. Meghanitis Franis, nov. sp. 

Very closely allied to Mech, Menapis, Hewits. 

Differs chiefly in the larger size of the fulvous basal area of the fore wings ; 
in the invariable presence of a large rounded black spot, between the first and 
second median veins ; and in the more common division of the black portion 
of the hind wings into a central belt, and a terminal border. 

Underneath as in Menapis, with the above differences. 

Hab. — Insagasuga, New Granada. (Coll. Tryon Reakirt.) 

I can hardly believe this to be a local variety of Menapis ; both were cap' 
tured at the same place, and time, and throughout a long series of specimens 
I find the differences to remain constant. 

58. Ptrrhopyoa Boootana, nov. sp. 

Upper surface black, brilliantly glossed with steel blue ; the posterior two* 
thirds of the outer margin of the hind wings, is bordered with bright orange 
brown, broadest towards the anal angle, gradually diminishing to the other 
extreme point, and scalloped interiorly. 

Underneath the same, with perhaps less shining reflections. 

Body and legs glossy blue-black, with orange-brown palpi. Antennn 
black. 

Expanse 2*25 inches. 

i7a6.— Insagasuga, New Grenada. (Coll. Tryon Reakirt.) 

59. Pyrgus alana, nov. sp. 

Upper surface white, faintly tinged with yellowish ; costa of primaries, and 
a large apical patch, covering the outer two-fifths of the wing, dark brown ; 
the latter, which is concaved interiorly, and traversed by darker brown 
veins, presents a transverse, indistinct, white macular, narrow snbapical 
band, frequently entirely obsolete. 

Secondaries with an irregular narrow brown border, from which brown 
veins rise a short distance into the area of the wing. 

Fringe of primaries brown ; of secondaries, first narrowly white, bordered 
externally with brown, forming two parallel lines around the whole outer 
margins. 

Underneath chiefly as above, with the brown more diluted, and the white 
subapical baud of the primaries, and the whole white surface of the secon- 
daries, replaced with ochreous yellow ; the former cousista of six distinct 
spots, of which the two lower are the largest, and extend to the outer margin ; 
the white basal area of the fore wings is more or less tinged with yellow. 

On the secondaries, the veins are all lined with black, and there are two 
diffused brown patches ; one below the centre of the wing and towards the 
abdominal margin, the other on the outer edge near its middle. 

Expanse 1*70 inches. 

Thorax and abdomen above black, clothed with whitish hairs ; the latter, 
below, yellow, with a double brown stripe ; head palpi, and antennas brown ; 
a yellow collar above the first. 

Hah, — Insagasuga, New Granada. (Coll. Tryon Reakirt.) 
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60. HELicoirius Quabica, noy. ep. 

Upper sarfaoe dark brown, glossed with bluish black ; anterior wings crossed 
hy a broad central transverse scarlet band, abruptly terminating after the 
first median velnlet, and not touching the outer margin ; posterior, immacu- 
late. 

Underneath, the band becomes pale rosy white, edged only with dark pink ; 
the costa of forewings, presents a short basal scarlet bar, that of the hind 
wings a longer yellow one ; upon these are also five basal spots, one yellow, 
surrounded by four scarlet ones. 

Body black, with some yellow stripes on thorax below and a yellow ventral 
stripe ; some yellow spots on the collar ; first and second joints of palpi 
yellow ; third black. Anteuns black. 

Expanse 2*65 inches. 

Hab. — Insagasuga, New Granada.* (Coll. Tryon Reakirt.) 

Closely allied to JBl. Hydara^ He wits, but constantly differs in the absence 
of a scarlet spot on the upper side of the secondaries. 

In the same number (63) of his " Exotic Butterflies," he has redesoribed 
Callidryas Thauruma^ Reakirt, as Call, Fiaduna ; his name must therefore be 
regarded as a synonym. 



March Zd, 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-three members present. 



March lOih. 
The President, Dr. Hays, in the Chair. 
Forty members present. 

The following papers were presented for publication : 

" A new species of Osmerus." By Thaddeus Norris. 

" Description of nine new species of Unionidae, from Lake 
Nicaragua, C. A." By Isaac Lea. 

" An examination of the Reptilia and Batrachia obtained by the 
Williams College Expedition to Equador and the Upper Amazon, 
with notes on other species." By Edw. D. Cope. 

A letter was read announcing the death of Sir David Brewster. 
The Publication Committee announced the issue of No. 4 of the 
Proceedings for 1867. 

March 11th, 

The President, Dr. Hays, in the Chair. 

Thirty-three members present. 

Mr. Benj. Smith Lyman made the following remarks oa a bent 
marble stone presented by Mr. Edward Shippen to the Academy. 

The bent gravestone of Dr. William Shippen, who died 11th July, 1808, 
and of Alice his wife, who died 25th of March, 1817, was formerly in the 
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burial groand on Arch street, above 5th. As it had to be removed on the 
closing up of that ground, it was thought best to replace it by a new one, 
and the bent stone was given to the Academy on the 16th of November, 
1867. The stone is of white Pennsylvania marble and is 6 ft. 3 J in. long, 
by 3 ft. 1 in. wide and 2 in thick. It simply rested on six marble posts, 
without being fastened to them, except imperfectly by mortar, and must have 
bent merely from its own weight. The posts stood on separate brick foun- 
dations under ground, but the near (northern) middle post of the picture 
had sunk so as nc longer to touch the slab, and the other middle post had 
settled also. The space between the inner sides of the end posts, lengthwise 
of the slab, was 4 ft. 9} in. The stone is bent duwn in the middle an inch 
and a half from a straight line drawn from the near right hand corner to the 
far left hand corner (northwest and east) and half an inch from the line 
drawn cornerwise the other way ; and lengthwise through the middle it is 
bent an inch and a sixteenth from straightness. 



March 24^, 1868. 

The President, Dr. Hays, in the Chair. 

Forty-two members present. 

The following was presented for publication : 

" Sexual Law in Acer dasycarpum." By Thos. Meehan. 

Prof. Cope exhibited to the Academy several fragments of a large Enalio- 
saurian, discovered by the Academy's correspondent at Fort Wallace, Kansas, 
Dr. Theoph. H. Turner. Portions of two vertebrae brought east by Dr. Le Conte 
from his geological survey of the Pacific Railroad route, had previously indi-> 
cated to the speaker the existence of an animal related to the Plesiosaurus, and 
the recovery of the greater part of the reptile had confirmed this affinity. 

The remains consisted of over one hundred vertebrae, with numerous por- 
tions of ribs, the greater part of the pelvic and scapular arches, with two long 
bones somewhat like femora. Part of a muzzle, with teeth, belonged to the 
same animal. 

The species represented a genus differing in important features from Plesio- 
saurus and its near allies. These were the absence of diapophyses on the 
caudal vertebrae, and the presence of inferiorly directed plate^like parapophy* 
ses, which took the place of the usual chevron bones, in the same position ; 
also in the presence of chevron>like bones on the inferior surfaces of the cervi- 
cal vertebrae ; further in some details of the scapular and pelvic arches. The 
diapophyses of the dorsal vertebrae originated from the centrum, and not from 
the neural arch. 

In generic features it was related to the Cimoliasanms and Brimosaurus of 
Leidy, so far as the latter are yet known. It differed from both of them in 
lacking diapophyses on the lumbar vertebrae. 

The general form was different from Plesiosaurus in the enormous length of 
the tail, and the relatively shorter cervical region. The total length of the ver- 
tebral column sent was thirty-one feet ten inches, divided as follows : caudals 
18 ft. 10 in., dorsals 9 ft. 8 in., cervicals 3 ft. 4 in. ; adding for missing cervi- 
cals and cranium at least 2 ft. 6 in., we have a total of 34^ feet. An interval 
of three to four feet occurred between the cervicals and dorsals as they lay in 
the cliff from which they were excavated, which if, as is probable, it was occu- 
pied by vertebrae in the animal, would give a length of thirty-eight feet, ^be 
caudal vertebrae had very compressed centra, and elevated neural and haemal 
laminae, and were of unusually elongate form. Neural arches everywhere on 
the column co-os8ifi«d. All the vertebrae considerably more constricted me- 
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dially than in Brimosanrus or Cimoliasaunis, and none except ceryicals with 
such small an tero- posterior diameter as the latter possess. 
The general characters of the species would be presented in a special 



He called it Elasmosaubus platyubus Cope, from the caudal laminae, and 
the great plate bones of the sternal and pelvic regions. It was a marine 
faurian, whose progression was more largely accomplished by its tail than by 
^^ paddles. 

The teeth and muzzle showed it to be an ally of Plesiosaurus. The former 
^^re cylindric, implanted in rery deep alveolae, and furnished with a very 
^*^all pulp cavity. The exposed surface closely and sharply striate to the nar- 
^^y acuminate tip. 

tj^The beds were argillaceous, with much gypsum ; the latter mineral coating 

jjj^^ bones. The age was cretaceous ; perhaps, according to Le Coute, the 

JDaJ^^^ middle. The matrix beneath the dorsal vertebrae contained remains of 

^ JV^^ps six species of fishes, several ctenoid, among them a known Enchodus, 

^" & Sphyraaea, to be called Sph. carinata Cope. 



Le complete and mounted skeleton of the fossil Irish Elk, now 
in tlie Museum, was presented to the Academy by Mr. J. A. Wright. 
On motion the Academy tendered to Mr. Wright a vote of thanks 
for His magnificent donation. 

March Slst. 

The President, Dr. Hays, in the Chair. 

Thirty members present. 

The deaths of Mr. Thos. Earp,and Mr. C. F. Hagedorn, were an- 
nounced. 

On leave being granted, the following paper was presented for 
publication : 

" On a new mineral in Cryolite, Ivigtite." By Theo. D. Rand. 
I The following gentlemen were elected Members : 

! I>r. Thomas B. Reed and Mr. Richard Peltz. 

: The following were elected Correspondents : 

i Dr. Fred'k Stoliska, of Calcutta, Maj. Geo. Clendon, Jr., of 

I Glenn's Falls, N. Y., and Mr. R. H. Stretch, of San Francisco, Cal. 

On favorable report of the Committees, the following papers 
"Were ordered to be published : 

Bemftrki on the Hew Speeiee of 0SMEBU8 (0. Bergeanti.) 

BY THADDEUS NORRIS. 

At a meeting of the Academy of Natnral Sciences, March 26, 1861, the 
'writer presented <' Remarks on a new species of Osmeras taken in the Schajl- 
l^Ul below Fairmoant' dam." describing its specific characteristics as com- 
pared with those of the Northern Smelt, O. viridiMcenSj also naming other 
rivers besides the Schajlkill ia which it is found. 

Although I was then well convinced of the difference between the two, 
those who composed the committee on Ichthyology could not admit sufficient 
peculiarity in this to constitute it a new species ; I therefore suppressed the 
specific name given above, which I now renew : having no less authoritv than 
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that of Professor Agassiz, who has examined and compared the one with the 
other. I would add that my conjectures as to the new species being found 
at the terminus of the tide in the tributaries of the Delaware river have 
proved correct ; as I have since ascertained that it is taken in March in the 
Brandjwine below the dam at the head of tide, as well as at the foot of the 
rapid water at Trenton, appearing for a short time before spawning and 
apparently only for that purpose. 

My object in this communication is to establish this as a distinct fish and 
give it a specific appellation, as well as to settle any question of priority of 
/description which may hereafter arise. 

I have presented this evening a small vial which holds the contents of the 
stomach of a northern smelt, O. viridiseens^ as being suggestive of the vast 
amount of fish food accessible to marine species in winter as well as in 
summer. The vial contains three shrimps, one of the small fry of some other 
fish, and a half dozen fish ova not quite as large as those of our brook trout. 
The ova have made no progress in the process of incubation, from which I 
infer that they were seized by the Osmerus as soon as they were ejected, or 
not long after they were deposited by the parent fish. In observing the 
habits of both species above referred to, I have found them to go to the bead 
of tide, but no further, for the purpose of spawning. This occurs as soon as 
the rivers are free from ice in the spring, when the northern smelt is taken 
in such numbers from the Gulf of St. Lawrence as sometimes to be used as 
manure. 



Description of Nine Species of XfNlOVlDM from Lake Kioaragna, Central 

America. 

BY ISAAC LEA. 

In the "Proceedings of the Acad, of Nat. Sci.," April, 1856, I described a 
new species of Triqueta [Hyria Lam.), which I called lanceolata. It was made 
from a single valve in a collection from China. In the diagnosis made in the 
Proceedings it was not mentioned that this valve was somewhat twisted, being 
fearful that the curved condition arose from accidental circumstances, and 
not from a normal condition like Area tortAosOj Lin. Subsequently, in the 
" Journal of the Academy," vol. iii, and in " Observations on the Genus Unio," 
vol. vi, I published a full account of this peculiarly interesting species, having 
received perfect specimens, one of which was well figured. * In this paper I 
thought that, as the original name of lanceolata^ made from a single imperfect 
valve, did not apply to the perfect shell, science would be subserved by a de- 
scriptive name. I proposed to call it contorta^ and redescribed it under that name 
with full remarks and observations. At that time it was the only member of the 
family Unionidsej which was known not to be equivalve. Subsequently, in de- 
scribing a species of Spatha, under the name of Natalensis^ I mentioned that it 
was "slightly inequivalve." "Journal Acad. Nat. Sci.," vol. vi, and in " Ob- 
servations on the Genus Unio," vol. xi. 

In 1865 I published in the " Proceedings of the Academy" the diagnosis of a 
new Unto from China, which is inequivalve and twisted. This I named tortuosus. 
The full description and figure, with remarks, is in a paper which I have pre- 
pared for the Journal of the Academy. These constitute all the inequivalve 
species of the family which I have seen until recently. 

The collection made by the late Mr. Thomas Bridges, botanist, who, during 
his travels in Central America, visited Lake Nicaragua, has been kindly placed 
in my possession, part by Col. E. Jewett, and part by Mr. W. M. Gabb, Palaeon- 
tologist of the California Geological Survey. Very much to my surprise and 
satisfaction I found that several species of (/nio and Anodonta had this 
inequivalve character. 

It may be here remarked that there seems to be a predisposition, in the 
Unionidse of Cential America, to this very unusual character in the Unionidse, 
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while in Mexico, United States and Canada, where so many species have been 
described, there has not been a single one observed. These observations and 
the following list will, I hope, induce more attention to the investigation, by 
students of Fresh-water Molluscs, of this interesting branch of inquiry. 

LUt of inequivalue Unionidx. 
Triquetra contorta, China. Unio encarpus. Central America. 

Spatha Natalensis, Africa. Unio Nicaraguensis, Central America. 

Unio tortuosus, China. Anodonta inaquivalva, Cent. Amer. 

Unio Newcombianus, Cent. America. Anodonta Granadensis, Cent. Amer. 
Unio Gabbianus, Central America. Anodonta lenticularis. Cent. Amer. 

Unio Nicaraguensis.— Testa sulcata, triangulari, corapressa, aliquanto m«- 
quivalva, inaequilaterali, postice obtuse angulata, antice oblique tnincata ; 
valvulis crassiusculis ; natibus prominentibus, subacutis; epidermide ohvacea, 
crebris sulcatis indutis, eradiata; dentibus cardinalibus erectis, compressis, 
crenulatis et in valvulo dextro tripartitibus ; lateralibus brevibus fonicatisque ; 
margarita argentea et iridescente. 

Habitat.— L8i,ke Nicaragua, Central America. Mr. W. M. Gabb. 

Unio Granadensis.— Testa sulcata, elliptica, subinflata, inaequilaterali, pos- 
tice subangulari, antice rotundata ; valyulis crassiusculis, antice crassionbus ; 
natibus subprominentibus ; epidermide tenebroso-fusca, nigricanti, eradiata ; 
dentibus cardinalibus parviusculis, compressis, erectis crenulatisque ; marga- 
rita alba et iridescente. r r* ui. 

iTaft.— Lake Nicaragua, Cent. Amer. Col. E. Jewett and Mr. W. M. Gabb. 

Unio encarpus.- Testa sulcata, subtriangulari, subinflata, aliquanto imegui- 
valva, inaequilaterali, postice obtuse angulata, antice rotundata ; valvulis sub- 
crassis, antice crassioribus ; natibus prominentibus ; epidermide tenebroso- 
olivacea, encarpiformi, eradiata; dentibus cardinalibus compressis, erectis, 
crenulatis, in valvulo dextro subtripartitibus ; lateralibus obliquis rectisque ; 
margarita albida et iridescente. 

Hab. — Lake Nicaragua. Mr. W. M. Gabb. 

Unio Gabbianus — Teste sulcata, triangulata, subinflata, aliquanto inv-qm- 
valva, inaequilaterali, postice triangulari, antice oblique truncata; valvulis 
crassiusculis, antice aliqnanto crassioribus ; natibus prominentibus, ad apices 
retusis; epidermide tenebroso-olivacea, obsolete radiata; dentibus cardinali- 
bus erectis, compressis et valde crenulatis; lateralibus curtis, obliquis striatis- 
que ; margarita argentea et iridescente. 

/fa^.- Lake Nicaragua, Cent. Amer. Col. E. Jewett and Mr. W. M. Gabb. 

Anodonta Bridgesii. — Testa laevi, oblonga, inflata, inaequilaterali, antice et 
postice rotundata; valvulis pertenuibus ; natibus prorainulis ; epidermide 
laevissima, micanti, olivacea, obsolete radiata ; margarita elegantissime iri- 
descente. 

JSTai.— Lake Nicaragua, Cent. Amer. Mr. Thomas Bridges. 

Anodonta iSiEQUivALVA. — Teste laevi, obovata, compressa, instqwralra. in- 
aequilaterali, antice et postice rotundate ; valvulis subienuibus : naiibu? ?ub- 
prominentibns ; epidermide vel luteo-viridi vel tenebroso-viridi, obs^oiete ra- 
diata ; margarite caeruleo-alba et valde iridescente. 

Hab. — Lake Nicaragua, Cent. Amer. Mr. W. M. Gabb. 

Anodonta Jewettiana. — Testa laevi, suboblonga, valde inflata, in^quilater- 
ali, postice rotundate, antice oblique rotundata; valvulis tenuibus: natibus 
prominentibus, inflatis ; epidermide olivacea, transverse striate fere sulcata, 
obsolete radiata ; margarite argentea et valde iridescente. 

Hab. — Lake Nicaragua, Cent. Amer. Col. E. Jewett. 

Anodonta lesticularis. — Teste Ixvi, subrotunda, compressa, itatqutcj^vi^ 
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inaequilaterali, antice et postice rotundata ; valvulis sabtenuibus ; natibns 
prominulis ; epidermide transverse striata, tenebroso-viridi, redundater radi- 
ata ; mar^arita caeruleo-alba et yalde iridescente. 

Hjkb. — Lake Nicaragua, Cent. Amer. Mr. W. M. Gabb. 

Anodonta Granadensis. — Testa Isevi, elliptica, subinflata, inrnquivalva^ inae- 
quilaterali, postice obtuse angulata, antice rotunda ; valyulis subtenuibus ; 
natibus prominulis ; epidermide vel lutea vel viridi-radiata ; margarita caeru- 
leo-alba et valde iridescente. 

Hab. — Lake Nicaragua, Cent. Amer. CoL E. Jewett. 



An Ezamination of the BEPTILTA and BATBACHIA obtained by the Orton 
Expedition to Eqnador and the Upper Amason, with notes on other Species. 

BY E. D. COPE. 

The expedition for purposes of scientitic exploration, to which the present 
paper relates, was undertaken during the autumn and winter of 1867 — 8, 
under the auspices of the Smithsonian Institution. Prof. James Orton, of 
Williams College, Massachusetts, directed the expedition, which was composed 
mainly of students of the same institution. This enterprise, particularly 
worthy of a popular institution of learning of the grade and position which 
an American College ought to occupy, has been attended with success in many 
departments of natural and physical sciences. In the present department, 
valuable in furnishing a reliable key to the history of the mode of creation 
and distribution of animal life, a considerable amount of material has been 
collected, which is reviewed summarily in the following pages. 

The party divided, a portion ascending the Orinoco River to meet the other 
portion in Eastern Equador. The course of the latter was as follows, as I am 
informed by Prof. Orton : 

They first touched the continent at Payta,Peru, and afterwards at Guayaquil ; 
then proceeded inland over the Andes to Quito — collecting in the valley about 
three months ; thence via Pafallacta (on the east slope of the eastern Cordillera) 
and Archiaona (the largest town in the Oriental part of Equ&dor,) to Napo on 
the River Napo ; thence by canoe down the Napo to the Maranon and Amazons. 

They collected Reptiles chiefly from (iuayaquil, Pallatanga (on the west 
slope of the western Cordillera south of Chimborazo) ; Ambato (in Valley of 
Quito) ; western slope of the volcano Antisana, 13000 ft. above sea (a small 
black frog;) Archiaona — in the depths of the Napo forest (lizards chiefly;) 
Santa Rosa on the Napo (lizards chiefly ;) Pebas, Peru, on the Maranon — 2200 
miles from the Atlantic (snakes chiefly,) and Tabatinga on the Brazilian 
frontier, (snakes chiefly.) 

CROCODILIA. 

4 

Crocodilus amehicanus Linn. C, acutus Cuv. 
From Guayaquil. 

TESTUDINATA. 

Testudo elephantopds, Harlan. 

From Guayaquil, identical with sp. from the Gallapagos Islands. This 
species presents the broad posterior vertebral shield of the American T. t abu- 
l a t a and polyphemus. 

Chelydra serpentina Linn. Schweigger. 

One sp. from Guayaquil, identical with nearctic specimens. This species 
furnishes a case of distribution unparalleled among reptiles, ranging as it does 
from the cold regions of Canada to the torrid region of Equador. Peters has 
already noticed Guayaquil as its most southern habitat, via. Monatsber., Berlin 
Ac. 1862, p. 627. 
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SAURIA. 

NYCTJSA URA. 

PflYLLODACTYLus RBI88II Petcrs, Monatsberichtc, Preus8. Ac. Wise. 1802, 626. 
Several specimens of this handsome species from near Guayaquil. 

GoNioDACTYLUs CAUDI8CUTATUS Giinthcr. Proc. Zool. Soc. Lond. 18 , p. 
From near Guayaquil. 

GoNiODACTYLus FBBRUQINEU8 Copc. Oouatodes ftTT. Copc, Proc. A. N. Sci. 

Phila. 1863, 102. 

From the Napo and Maranon. 

A Central American species of this genus is G. fuscus (Stenodaetylus 
Hallowell. Gytrmodactylua scapulatus Dumeril. The O. tenuis of Hallo well is 
aEublepharis Gray, from the Philippine Is.) G. gillii Cope, (1. c. 1863, 
102) is G. vittatus Licht. von Martens Nomencl. Mus. Berlin. Was the 
latter ever properly published ? 

Thecadactylus rapicauda Gray, Houttouyn. 

From the Napo and Maranon. Identical with specimens from Yucatan and 
St. Thomas, W. L 

FLEURODONTA. 

Iguana tuberculata Laur. 
One sp. (No. 6645) from Napo or Upper Maranon. 

Basiliscus mitbatus Dumeril. Ftenosaura aeemanniij Gray. 
Near Guayaquil. 

Hypsibates aoamoides Weigmann. 
Napo and Maranon. 

LiocEPHALus IRIDESCEN8 Giinther, Proc. Zool. Soc. Lond. 1859, icon optimal 

Specimens from the Plateau of the Andes, near Quito, No. 6710, and from 
near Guayaquil. 

MicROLOPHUs PERUYiANUS, Girard. 
Paita, Peru. 

Anolis VIBIDIAENBU8 Pctcrs, Mouatsberichte Preuss. Ac. Wiss. Berlin, 1863, 

From Napo or Upper Maranon. 

Anolis ortonii Cope, sp. nov. 

Of the same group as the last, that is, with smooth abdominal scales, and 
the median series of caudal scales not larger than the lateral ; the tail is, 
however, only partially preserved, and as it is somewhat compressed the char- 
acter of the vertebral scales may have been different in the lost portion. 

Muzzle convex, wider than long, (measuring at anterior angle orbit,) covered 
with scales of different sizes. Occiput small, separated by several rows from 
superciliaries. Scales between the facial rugae hexagonal, smooth, in four 
longitudinal rows, a little smaller than the plates of the rugae which extend to 
the central row. Dorsal and lateral scales granular, nearly equal, and smaller 
than the rounded ventrals. Brachial scales a little larger, weakly keeled, anti- 
brachials much larger, keeled. Labials 8 — 8, the two posterior very small ; 
loreal rows six. Frontal cavity distinct ; superciliaries separated by one row 
scales. Sides of muzzle with longitudinal, smaller, weakly keeled scales. 
Auricular meatus two-fifths length eye fissure. Infralabials longitudinal 
smooth, in two or three rows. Supraorbital disc of some seven broad smooth 
plates, separated from superciliaries by a row of granular scales. Gular fan 
large. 

When the limbs are extended the end of the metacarpal reaches end of 
muzzle, and the longest toe nearly reaches the orbit. The digital dilatations 
are well developed. 

Top of head, nape, a rather narrow dorsal region and upper surfaces of 
limbs blackish coppery ; sides and below golden, fan deep saffron yellow. 
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Lines. 

Length from end of muzzle to yent 216 

" '' " " axilla 91 

" '» ," *' ear 5-5 

Greatest width head 3-6 

From Napo or Upper Maranon. 

This handsome lizard differs from A. veridiaeneus Pet. in the shorter 
muzzle with larger plates and fewer large labials, and in the shorter limbs, as 
well as in coloration. I take pleasure in dedicating this species to Prof. Jas. 
Orton, of Williams College, to whom Science is indebted for this and other 
species of much interest included in the present essay. 

DiPLOGLOSSUs MONOTROPis Weigmaun, Peters. Camilia jamaicenaia Gray, Catal. 

Liz. Brit. Mus. 118. 

This large scink ISl not an inhabitant of Jamaica, as given by Dr. Gray, but 
of Equador, as given by Prof. Peters in Mus. Berlin. I. cannot think it right 
that the species should bear the name erroneously given, and accordingly 
adopt Weigmann's as above. 

One sp. (No. 6694) from Guayaquil. 

Ckntropyx pelviceps Cope, sp. nov. 

This species bears much resemblance in structure and coloration to the 
Monoplocus d o r s a 1 i s Giinther, and would seem to be a mimetic represen- 
tative in an allied genus. The presence of femoral pores in both sexes sepa- 
rates it generically, and the three additional series of abdominal plates is a 
marked specific feature. 

Dorsal scales small, hexagonal, keeled, graduating into the smaller lateral ; 
abdominals large, keeled and mucronate. in fourteen rows ; preanals smooth, of 
equal size (except a marginal row of small ones) in three oblique series. 
Spurs large, appressed, two on each side. Caudal scales large, strongly keeled. 
Large scales on top of foot, tibia below, femur in front and below, fore arm 
above, humerus above and behind. Collar of a row of large mucronate scales, 
with three smaller series anterior. Middle gular region with scales little larger 
than the lateral. Nineteen pores on each femur. 

The head slightly compressed, elevated, the superciliary ridges bounding a 
median concavity and continued back into a strong ridge which follows the 
margin of the occipital plates and encloses the plates of the parietal region in 
a deep basin. This margin is cordate behind. In younger specimens this 
elevation is not prominent, and is entirely absent from specimens of length of 
(head and body) two inches and less. Rostral shield nearly prolonged back 
to internasal ; the latter broad as long, with straight lateral margins. Fronto- 
nasals in extensive contact. Frontal longer than broad, undivided, angulate 
before and behind. Frontoparietals elongate ; interparietal wider than parie- 
tals, surrounded by the latter and occipitals, which form a regular disc, emar- 
ginate behind and extending nearly to the zygomatic angles. Nuchal scales 
granular. Nostril on naso-frenal suture. Two frenals, the anterior much the 
larger, the posterior noi extending above the three or more small preoculars. 
Suboculars two or (divided) three. Superior labials six, inferior five. A 
symphyseal, a postmental, and on each side three large and two small infrala- 
bials, the anterior pair separated by a row of granules. Molar teeth tricuspid, 
the lateral cusps nearly as long as the median, but much narrower. Premaxil- 
laries eight. Toes long, claws curved ; outer toe markedly longer than inner. 

Color in spirits bluish green, with a pale dorsal band from the nape to 
beyond the middle of the back ; this is bounded on each side by a heavy black 
band of the same length, which sends in short- branches nearly meefing simi- 
lar ones from the other. In younger specimens the light dorsal band is brighter 
and extends from the tip of the muzzle ; it is more frequently crossed by 
black bars. In these short black bars descend on the sides, and cross the 
upper surface of the tail. Yellowish olive below in all. 
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In. Lin. 

Totallength of adult 14 6 

LeD^h to vent 4 7 

" axilla 2 1 

'' to most posterior part of head shield 1 3 

" to anterior margin orbit 7 

Width at prefrontal angleJ 4.5 

" at nostrils 2-5 

" at angles mandibles 9-5 

Length fore limb 1 10*5 

*' hand 875 

" hind limb 3 7.1 

" tibia 1 1-5 

" foot 10- 

Specimens of this species (No. 6638) from the Napo or Upper Amazon of 
Equador. 

Ambiya petersii Cope, sp. nov. 

Ventral plates in ten series ; heel without horny tubercles. Two series of 
plates on under surface of tibia ; frontal plate undivided, four supraorbitals. 
Inner toe longer than outer, both short. Brachial shields in three rows just 
continuous with the two series of antebrachials. Two pairs of parietal plates. 
Gular scales considerably larger on the middle of the posterior border ; median 
scales of posterior fold larger than marginal. Preanal plates scale-like, small, 
two larger in the centre. Dorsal scales minute, keeled ; interparietal plate 
wider than parietal, frontal narrowed behind ; prefrontals well in contact ; one 
large loreal. Postmental plate longer than wide, infralabials five continuous 
and three pairs posterior oblique. Numerous small plates behind the parietals ; 
caudal plates keeled. 

Color bright olive, with a narrow yellow band from below orbit to groin, 
banded above by a broad black band, which is marked by several white dots 
behind the scapular region, and is bounded above in front by a pale green line 
to orbit. A narrow dark band from below orbit to groin below the yellow. 
Sides blackish and pale spotted. The only specimen being young, the colora- 
tion of the adult is probably nearly uniform green. 

In. Lin. Lin. 

Total length 4 10-5 Length fore limb 8 6 

Length head and body 19 '' hind limb 17 

'' to edge parietal plates 6 " foot 9*5 

" " orbit 2-5 

No. , from the Napo or Maraflon. 

The species is nearest A. 1 a e t a Cope, but is quite different in the preanal 
and parietal plates and gular scales. It is dedicated to Prof. Wilhelm Peters, 
of the Friederich Wilhelm's University of Berlin, who has added much to Her- 
petology. 

Teius tegcexih Gray. Tupinambis Daud. 
One sp. (6644) from Napo or Upper Amazon. 

EUSPONDYLUS STRANGULATUS Cope, Sp. noV. 

This species is very distinct from others described, in the alternation of the 
dorsal transverse series of scales, the minuteness of those of the sides, nape 
and gular region, and in the constriction of the neck. 

The general fcrm is slender, the body not depressed, the tail of moderate 
length and considerably compressed. Neck much compressed, head elevated, 
flat above, muzzle short, compressed Rostral truncate behind, iuternasal sub- 
quadrate, broad as long, frontonasals longer than broad. Frontal narrower, 
frontoparietals elongate ; interparietal longer than broad, convex behind and 
projecting beyond parietals. Parietals one pair, in contact with supraorbitals, 
broader than long. Four well marked supraorbitals, without surrounding 
granules; five superciliary plates, posterior not smaller. Two loreals, the 

1868.] 



100 PROCEEDINGS OF THE ACADEMY OF 

posterior below the other and continuous with the suborbital plates. The 
latter small, six, median pair smaller, all separated from orbit by granules. 
Temporal region with some flat plates, side of head granular, no auricular 
plates/ Meatus auditorius large. Six upper, six lower labials; postgenial 
large ; four large infralabials, two pairs in contact. Gular scales small, larger 
near rami and collar. Latter distinct, but not free, extending in front of ax- 
illae. Abdominal plates in eight rows, larger than dorsal scales, subquadrate, 
continuous by two rows with preanals ; latter four, posterior pair much larger. 
Scales of 'tail smooth below, very weakly keeled above. Dorsal scales sepa- 
rated by a wide lateral granular region, one row of the former resolving itself 
into two of the latter. 

The dorsal scales are in transverse series, which alternate with each other 
on the median line. They are weakly keeled, longer than broad, and rectan- 
gular ; they grow smaller on the interscapular region, and disappear shortly in 
advance of it. Thirty rows between axilla and groin ; 10 — 12 longitudinal. 

Digits all well clawed, and with one row of scales below ; longest finger '75 
distance to groin when extended ; longest toe to the gular fold in like manner. 
Aniebrachium plated above and below, brachium above and behind. Femur 
plated in front only, tibia below only. Outer toe nearly as long as second, 
inner short. 

Color (in spirits) above olivaceous ; sides bluish, with a few very pale dots, 
hind face of femur similar ; under surface head and body light yellow. 

In. Lin. 

Total length 7 

Length to vent ; 2 6-5 

" to collar 10-5 

^' to end of interparietal plate.... 6 

'' to eye fissure 2 5 

" of forelimb 10*4 

" of hind limb 1 3 

" " foot 7-75 

Width head at angle mandible 4*5 

*' '^ prefrontal bones 2*5 

" " nostrils 1-5 

I take the present opportuniry of correcting a lapsus calami in a former re- 
view of the higher groups of the Reptilia Squamata, where I included the Ec- 
pleopodidae under the head of families with the temporal fossa with bony roof. 
This roof is really dermal only, as in the Ameivae, as already mentioned by 
Peters. 

Mabuia cbpedei Gray, Cope, Proc. A. N. Sci. Phila. 1862, 186. 
One sp. (6647) from Napo or Upper MaraSon. 

Ophiognomon trisanale Cope, gen. et sp. nov. 

Fam. Chalcididae. Nostril on the suture between the first labial and supra- 
nasal. Head shields above five, viz., two supranasals, one frontal and two oc- 
cipitals. Limbs minute, four, without digits. Scales smooth, hexagonal, in 
annuli, those behind vent with a minute pore each. A short longitudinal fold 
behind axilla. No collar. 

This genus is near Chalcis, but differs in the position of the nostril and cha- 
racter of the head shields. The latter above are much like those of some 
Mexican genera of Calamarian serpents, especially Sympholis Cope — name 
from n^ie, serpent, and Tvufjtoy, a sign. 

Char, specif. Muzzle obtuse, slightly projecting, rostral plate visible from 
above. Supranasals extensively in contact with each other and the first and 
second upper labials. Frontal large, hexagonal, posterior angle prolonged ; 
parietals larger, obliquely hexagonal, truncate behind. Two superciliaries ; 
four superior labials, posterior largest, truncate behind ; temporals three on 
each side, anterior large. Two very small suborbitals, one minute preocular 
and a square loreal. Symphyseal narrow, inferior labials three, posterior lan- 
ceolate. Geneial rhombic, large ; infralabials three on each side, anterior pair 
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extensively in contact, the posterior smaller and separated from temporals by 
four narrow plates, and from each other by four plates. The median pair of 
the latter are the larger and join the anterior pair of infralabials. A groove 
surrounds the throat behind the jaws, which is succeeded by five annuli of 
equal ovate scales. These are followed by a cross series of six more elongate, 
which precede a pair of large sternal plates extending between fore limbs. 
Abdominal scales different from the dorsal, truncate, not hexagonal, in six 
series. Dorsals in fourteen longitudinal, thirty- seven transverse rows between 
axilla and groin. Three elongate parallel anal plates ; a series of seven small 
quadrate scales behind vent, each with a pore in the centre. Caudal scales 
below, angolate like dorsal. 

Hind limbs style-like, minute, half as long as anal plates. Fore limbs as 
long as three auterior labials, consisting of humerus, forearm and carpus, but 
no digits ; three terminal tubercles are probably metacarpal. Tail very long, 
subqaadrate in section ; the portion preserved, though nearly as long as the 
body, presents no diminution of diameter ; the general form is probably snake- 
like, as in Ophiosaurus. 

In. Lin. 

Length head to rictus oris 2*25 

" " to gularfold 3-75 

" " to axilla 6-5 

" " to groin 2 5 

" " to vent , 2 6 25 

Width head at angle mandible. ..».» 2 

Color: below brown; sides with a brown blackish band, which is bounded 
above by a rather narrow yellow band which commences on the superciliary 
region. Dorsal region between the latter yellowish gray, bounded exteriorly 
bj a distinct blackish line, and divided medially by an indistinct blackish line. 
The colors of the tail are similar. Head brownish, paler below. 

This species presents several points of resemblance to the Chalcides d o r- 
bignyi Dura. Bibr. The specific differences, apart from the generic, may be 
readily observed on comparing the descriptions. This is no doubt a sluggish 
auiraal, and moves much in the manner of a snake. It is the most snake-like 
of the Chalcididae, approaching somewhat the Amphisbsenia. 
One spec, No» 6637, from the Napo or Upper MaraSLon. 

AMPHISB^NIA, 

Amphisbjsna FULiaiNosA Linn. A, americana Schreber, Gray. 
Napo and Marafion. 

OPHIDIA. 

SCOL EC OP HID I A, 

TvpHLOPS RETicuLATus Linn. 
Napo and MaraSon. 

ASINEA, 

Trachyboa GiTLABis Petcrs, Monatsberichte Acad. Berlin, 18 , p. Enygrus^ 
Jan. 

The character of the rostral shield appears to separate this genus from Eny- 
grus, as Peters observes ; the cranium is quite similar to that of Ungualia Gray. 
From Guayaquil (No. 6683.) 

Boa constrictor Linn. 

The loreal plate larger than the preocular ^ two rows scales between orbit 
«nd labials. No vertical or loreal brown band> 

Guayaquil. 

XiPHosoMA HeRTULANUM WaglbT. Boa Linn> 
From Napo or Upper Amazon. (^679.) 

NjNiA ATRATA Copc. Coluber at^uttu Hallowell, Str^ophorut 'drozii Dum. Bibr. 
Elevated valley of Quito. 
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Rhabdosoma microrhtnchum Cope, sp. nov. 

Seveateen series of scales ; supralabials seven, the first yerj small, the third 
and fourth entering the orbit. Prenasal larger, very nearly reaching lip. Pre- 
frontals very small, equal postnasal, one-sixth the size of postfrontals. Latter 
longer than broad. Rostral contracted above by approach of prenasals. Lo- 
real very long. No preocular, on one side two, on the other one postocular. 
Last upper labial longer than high. First pair of labials united ; two pair only 
in contact with genials. Frontal subtriangular ; occipitals elongate. Tempo- 
rals 1 — 2. Total length 4 in. 7-5 lin. ; tail 8 lin. 

Coloration like that of a Tantillk. Above dark brown, beneath pale brown, 
with a faint line along the margins of the gastrosteges. Top of head blackish, 
brown behind ; a partially complete yellow collar, which widens at the angle 
of the jaws. A deep brown band from eye to angle of mouth ; upper labials 
yellow brown edged. 

Tail slender acute. 

No. 6693, from Guayaquil. Nearest the R. b a d i u m D. B. 

Tantilla mklanocephala. Calamaria Schl., Homaloeranium D. B. 

Two specimens, the longest measuring 17 inches. In both the postfrontals 
and labials are in contact, as in our other specimens, and as given in a synop- 
sis of the genus (Proc. Acad. 1861, 74,^ and not separated by postnasal and 
preocular in contact, as given in Jan's Iconographie. 

From the valley of Quito. 

Opheomorphus typhlus Cope, Proc. A. N. Sc. 1862. Coluber et Xenodon typhliu 
auctorum. 
From Maranon or Napo. 

Opheomorphus alticolus Cope, spec. nov. 

Scales in seventeen rows, all rather broad. General form typical, head dis- 
tinct, plane. Rostral plate flat, very broad, advancing by its whole posterior 
convex margin on the internasals. Latter broader than long. Frontal with 
straight, nearly parallel sides, not encroaching on the superciliaries in front; 
from margin not quite equilateral. Occipitals a little narrowed and divaricate 
behind. Nasals narrow, postnasal longer than high ; loreal very small, quad- 
rate, on one side confluent with postnasal, and not encroaching on the single 
preocular. The latter is therefore wide ; it just appears on the upper plane. 
One large postocular, the place of a small inferior is occupied by the angle of 
the large sixth upper labial. 

Superior labials eight, seventh higher than long, fourth and fifth and scarce- 
ly the third entering orbit. Temporals ^, the anterior only enlarged. In- 
ferior labials ten, six in contact with the genials ; the pairs of the latter about 
equal. 

Total length 24 in. 6 lin. ; length of tail 6 in. 2 lin. ; of gape of mouth 9 lin. 

Above green ; lower surfaces with lips, and lower part of rostral plate, yel- 
low, separated from nostril to rictus oris from the green by a black band. A 
black line commences about the length of the tail in advance of the vent, on 
the suture of the third and fourth rows of scales, and extends to the end of the 
tail on each side. 

From the elevated valley of Quito. No. 

Since its establishment by the author, in 1862, this genus has received 
several additions. The species known are as follows : 

0. cobella L. 0. breviceps Cope. 0. doliatus Neuwied. 0. 
mer remii Neuwied. 0. alticolus Cope. O. typhlus Linn. 0. vi- 
r i d i s (LiophU viridis Giinther, Ann. Mag. N. H. 1862). 0. dorsalis Peters, 
{Liophis d,j Monatsberichte Ac. Wiss. Preuss. 1863, 283). 

LioPHis REGiNiB Linn., Wagler. Coronella Schl. 
From Napo and Amazon. 

LioPHis ALMADENSis. Natrix almada Wagl. Liophis wagleri Jan. 

The adult ; the specimen figured by Wagler and Spix appears to be young. 
Napo and Maranon. 
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LioPHis pYGM^us Cope, sp/nov. 

This species is much the smallest of its genus; in size and appearance it is 
like a burrowing snake of the Calamarinae, but its dentition, squamation, 
pores, and even style of coloration, are those of this genus. It is undoubtedly 
adult or nearly so. 

Head slightly distinct, ovate, narrowed in fropt, muzzle slightly prominent. 
Rostral plate much broader than long, just visible from above. Internasals 
broader than long. Frontal large, elongate, longer than muzzle in advance of 
it, sides straight ; superciliaries rather narrow. Occipitals elongate, including 
a notch behind, each bounded by two large temporals and 1^ small scales. 
Postnasal lower than pfenasal, loreal still lower, subquadrate encroaching on 
the preocular. Latter scarcely visible from above. Postoculars two, inferior 
half superior, both in contact with temporal. Upper temporal bounded by 
three scales, anterior larger, joining last labial. Superior labials seven, third 
and fourth entering orbit, sixth largest. Inferior labfals eight, five in contact 
with genial 3. Latter, pairs equal. 

Scales in seventeen rows, uniporous, those of the first larger. 

Total length 7 in. 2 1. ; tail 1 in. 1-5 lin. ; that is 6-3 in the whole. Thus 
this portion is shorter than in the geuus generally ; it is quite stout. Qastro- 
steges 12-8, anal 1 | 1, urostege8.31. 

Above deep olive, leaden on the sides and the ends of the scuta. Below 
uniform yellow. A black line from orbit to anterior lower angle of last labial. 
A broad black collar which encroaches on the occipitals, which is directed 
backwards and does not reach the gastrosteges. Continuous with the ex- 
tremity of this, on the second, third and fourth rows of scales is a series of 
small black spots separated by intervals of from three to two rows ; near the 
middle of the length these join and form a black band, which extends to the 
end of the tail. The median dorsal region becomes darker, and on the pos- 
terior fourth forms an indistinct band. Where the epidermis is lost and the 
Bkin is stretched the scales are white-edged. Top of head darker brown than 
sides. Lips not margined. 

One specimen, 6,668, from Napo or neighboring pt. of Maranon. 

Dromicus lateristrioa ? Liophis lateristriga Berthold, Jan's Iconogri^hie des 

Ophidiens. 

The individuals in the collection differ from Jan's figure in a less distinct 
lateral stripe, and presence of occipital cross-band. It is Uot probably distinct. 
A description is, however, added : 

Body cylindric, head flat, muzzle short. Scales in seventeen rows. Supe- 
rior labials eight, fourth and fifth margining orbit, second to sixth inclusive, 
higher than long. Loreal higher than long ) nasals nearly equal ; one large, 
one small ipferior preocular ; the superior sometimes divided. Postoculars 
two, both in contact with the only elongate temporal. The latter is followed 
by two rhombic temporals, the first one above the seventh and eighth labials ; 
add two scales on margin of occipital. Occipitals narrowed behind, as long 
as width between outer margins of superciliaries behind. Frontal, anterior 
and superciliary borders equal ; prefrontals broader than long, rostral scarcely 
visible from above, much broader than high. Length of muzzle from opposite 
anterior margin eye, equal width frontal and one superciliary shield in front. 
Inferior labials eight, fifth largest, seventh next. Posterior genials equal an- 
terior. Gastrosteges 155 ; anal 1 | 1 ; urosteges 69-[- ; tail probably one- 
third or more lost. 

Color above, a rich dark brown, the sides of the head darker ; an irregular 
yellow band passes across the middle of the superior labials and passes round 
the nape on the fifth row scales behind the occipital plates and joins its fellow. 
A yellowish band passes along the outer margins of the two pairs of frontals, the 
superciliaries and the anterior third of the occipitals, interrupted at each suture. 
The dark of the upper surface extends on the gastrosteges, and is traversed 
for a considerable part of the length, and by a faint line forward, by a streak 
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on the middle of each scale. A similar line, equally indistinct, traverses the 
scales of the fifth row, becoming more apparent on the tail. Color of lower 
surfaces deep orange red , lower labials and chin blackish. 

Length of head and body 16 in. 9 lin. 

This species is nearest the D. brevirostris Peters,*^ andD. tern p oral isf 
Cope. The two preorbitals, single large temporal, coloration and other points 
distinguish it Its form is that of Pliocercus Cope, but belongs to Dromicus on 
account of its diacranterian dentition. 

Two specimens (6702) from the elevated valley of Quito. 

Tachyiienis canilatus Cope, sp. nov. 

This species differs from the known species in a more slender form ; and in 
general appearance approaches the Lygophis elegans of Tschudi. 

Scales in nineteen rows, elongate, thin, with single terminal pores. Supe- 
rior labials eight, fourth and fifth bounding orbit, sixth larger than seventh. 
Inferior labials ten, fifth and sixth long and narrow. Posterior geneials longest. 
Nasals large, distinct; loreal long as high, lower in front; preocular single, 
just reaching vertical ; postoculars two. Temporals 1 — 1 — 2, the middle one 
largest. Parietals narrowed behind, whole plate one-fifth longer than frontal, 
common suture one-fifth shorter than same. Frontal narrower than each su- 
perciliary, spreading a little in front. Muzfele flat, internasals longer than 
broad, canthus rostralis strong. Rostral small, flat Gastrosteges 199, anal 
1 — 1, urosteges 98, Total length 18 in. 4 1.; of tail 5 in. 4 ; of gape 5 lin. 

Color leaden gray on the sides, bounded above on the sides by a faint black- 
ish streak ; dorsal region brownish grey, with a double row of brown spots, 
when confluent covering five rows of scales. On the posterior half the body 
and tail they unite into a vertebral band, which is separated from the gray of 
the sides by a pale brown band. A dark band through frontal plate, split by 
a pale one ; a pair of white dots on the parietals, as in Tropidonotus sp. 
Lips and belly below light yellow, the former brown-specked medially, black 
margined above posteriorly. A brown band outside of muzzle. Each gas- 
trostege with a row of brown dots its whole length. 

This species was not obtained by the Orton expedition, but was sent from 
Guayaquil to the Smithsonian Institution in a collection made by Messrs. 
Destruger and Reeve. 

CoNiOPHANES DROMiciFORMis Cope, Proc. Acad. 1866, 128. Tachjfmenia dromid- 

formu Peters, Monatsberichte Preuss. Ac. 1863, 273. 

In four specimens of this species I find no scale -pores, and but one preocu- 
lar. Prof. Peters describes scale-pores as present in his types, but I failed to 
see them on examination of the same specimens, which he permitted me to 
make. This character alone distinguishes this genus from Tachymenis, 
though I ascribed the same importance, on a former occasion, to a supposed 
difference in the number of preocular plates. That this is of little value in this 
case, I can now agree with Peters in believing. 

From Guayaquil, No, 6689. 

Rhadin^a chrysostoma Cope, sp. nov. 

This species agrees with those of Rhadinsea m technical characters only. 
Its proportions are those of Opheomorphus, from which it differs in the entirely 
equal teeth. It might be referred to Hypsirhynchus, but in that genus there 
is a single scale-pore, in the present they are wanting. The vertebrae, are not 
furnished with hypapophyses on the posterior third of the length, but are 
keeled below. 

Head elongate oval, quite distinct ; muzzle truncate when viewed from above 
or in profile, not projecting. Rostral plate scarcely visible from above ; pre- 
nasal higher than postnasal ; loreal high as long, encroaching very little on 
preocular, which latter does not reach frontal. Oculars 1 — 2, temporals 1 — 2. 

o* Monatsberichte Preuss. Academie Wiss. 1863, 280. 
t Proc A, N, Sci,1860, 307, 
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Anterior touching both postocnlars. Labials 8 — 10; the upper with fourth 
and fifth entering orbit, chiefly the fourth, which is longer than fifth. All 
longer than high, the seventh largest, longer above than on labial border. 
Genials long, anterior longer than posterior. Frontal elongate with nearly 
parallel and slightly concave sides ; occipitals moderate, narrowed behind. 
Scales in seventeen rows, all of nearly equal size and rather broad. 

Total length 8 in. 4 lin. ; of tail 1 in. 6 1.; of gape 5-35 lines. The tail is 
thus as short as in Opheomorphus. Eyes rather small. Internasals about as 
wide as long. Gastrosteges 157 ; anals 1 | 1 ; urosteges 57. 

Upper surface of head and body dark-brown, which is bordered, except just 
behind the head, by a series of small round brown spots on each side, which 
become a band on the posterior fourth. Below this and ground of belly yel- 
low, which is prolonged as a band along upper labials to rostral, leaving a 
black labial margin. Belly with black cross-bars and halves, more sparse 
posteriorly, confluent anteriorly on the fourth of the length ; this is here and 
there spotted with yellow. 

From the Napo or Maranon. No. 6665. This single specimen is probably 
not fully grown. 

Mastigophis pulchbicbps Cope, sp. nov. 

This species is described from a specimen twenty-one inches long, and not 
probably adult. The coloration of the dorsal region has considerable resem- 
blance to that of the young of M. r a p p i i Gthr. 

Rather slender, the head quite distinct, rather short, somewhat flattened and 
with broad muzzle. Tail 3*6 times in the total length. Superior labials eight, the 
anterior short, the two posterior elongate, the third, fourth and fifth in contact 
with the eye, the fifth and sixth elevated. Orbitals one — two ; the loreal 
higher than long ; temporals 2 | 2 on each side, the upper anterior the small- 
est. Internasals broader than long, rostral prominent, scarcely visible from 
above. Frontal little concave laterally, least width little less than -5 length 
and equal greatest width the superciliaries. Greatest length occipitals ex* 
ceeds same of frontal ; they are truncate behind, and with straight outer mar- 
gins. Inferior labials ten ; pregenials much shorter than postgenials. 

Scales of body smooth, in seventeen rows, second as large as the others. 
Gastrosteges 170, anal 1 | 1, urosteges 100. 

Ground color above and below dark-blue gray, which is largely obscured in 
the following manner : A series of quadrate black spots extends from nape to 
near end of tail, alternating with a lateral series Jof the same, without line of 
demarkation between. Each spot is separated ftom the next by a cross-bar of 
ground color, in which all the scales are white-edged. These bars are pro- 
longed on the gastrosteges, and their extremities fall into a line of yellow spots 
on a blackish band, which extend on each side to vent. The cross-bars are 
only one scale wide. A black nuchal cresent, which extends as a band on 
each side through orbit round end of muzzle. This sends a bar to the edge of 
the lip at the orbit and angle of mouth, which connect on the lip. Gular 
region black with numerous yellow spots. Top of head dark brown, with 
numerous paler brown marks within the margin of each scale. 

One sp. (6704) from the plateau valley of Quito. 

Masticophis brunnkus. fferpetodryat brunneus Gunther, Catal. 116. Drymo- 

bins Cope, Pr. A. N. Sci. 1860. 

Two sp. (6705), one from Guayaquil and one from valley plateau of Quito. 
Both belong to a variety with an indistinct series of small dark spots on each 
side of the vertebral line, forming an incomplete longitudinal streak. 

Hbrprtodbyas carinatus Boie, Linn. 

Valley of Quito ; Guayaquil; Napo and Maranon, 6706, 6682, 6661, the last 
all of the var. fuscus. 

Spilotes piceus Cope, sp. nov. 
This species exhibits the isodont dentition and entire anal plate of Spilotes, 
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with the cjlindric body and elongate tail of Bascanium. The relative length 
of tail, within the proportions included by the genera in question, is, however, 
a more variable character than the integrity of the anal plate as a generic 
feature in our estimation. I therefore refer it to the Spilotes series. The 
divided anal plate is also characteristic of Masticophis, (Peters describes a 
Mexican species in which he says it is variable) ; this species is, however, more 
massive than these, and generally proportioned as the Bascanium constric- 
tor. 

Scales in fifteen rows, broad, subequal, all smooth. Tail 3*6 times into the 
total length. Head rather distinct, ovate, muzzle not prolonged. Anterior 
margin four-fifths total length ; lateral margins slightly concave. Prefrontals 
broader than long. Occipitals concavely, continuously truncate behind ; tem- 
porals 2 I 2, entirely in contact with two last labials. Only one small plate be- 
sides bounding occipital. Superior labials eight, fourth and fifth bounding 
orbit ; sixth subtriangular, in contact with lower postocular. Postnasal higher 
than prenasal, loreal higher than long, one pre- two short postoculars. Inferior 
labials nine ; postgenials considerably longer than the pregenials. The ros- 
tral plate is rather narrowed and with concave sides ; it is barely visible from 
above. 

Above and gastrosteges to one-fourth their length on each side, deep black. 
Lower surfaces, with upper labial shields, yellow ; black margin dividing two 
last labials borizontally ; no dark margins to labials. 

Total length 51 in. 8 lia. ; of Uil 13 in. 81. Qastrosteges 169 ; anal 1; 
urosteges 92. 

This fine species is from the Napo or Upper Maranon. No. 6660. 

To this genus must be referred the Geoptyas coUaria and O. flaviventria Stein- 
dachner rSitzungsber. Wien, 186*7, 271), while the name Oeoptyas applied to 
Coryphoaon pantherinus and C. constrictor of the Erp. G4n6rale must 
become a synonym of Bascanium, Baird and Girard. O. collaris is Sp. m e 1 a- 
n u r u 8, from Mexico, while the G, flaviventrit is too near Sp. c o r a i s. 

Thrasops CUPRBU8 Cope, sp. nov. 

A slender, cylindric species, with an unusually short broad head. 

Scales in fifteen longitudinal rows, the three median a little larger than the 
others and eqnal,^the median five, keeled, the keels invisible or nearly so, when 
the epidermis is lost. Head flat above, muzzle contracted and short. Rostral 
plate little visible from above, much bioader than high, internasals subtrian- 
gular, behind broad as long. Prefrontal on one side descending to labials, on 
the other, all below the can thus rostralis cut off as a large loreal. Frontal 
not longer than supercilaries, with concave sides and a right angle behind. 
Occipitals well developed, broad, broadly truncate behind, bounded by five 
temporals. The anterior of these is much the largest and in contact witlr 
three labials and the postoculars ; behind it a second large plate borders the 
last labial only. Superior labials eight, none elevated, fourth and fifth mar- 
gining orbit ; oculars one, two, the inferior posterior minute. The long narrow 
nasal is acuminate posteriorly, and borders the first and half the second labial, 
and the internasal plate exactly. 

The number (15) of rows of scales is j'etained on the neck. Total length 
20*5 in. ; of tail 8 in. ; of gape of mouth, 5*5 lines. Gastrosteges 152, anal 
divided (generic char.) ; urosteges 136. 

Color above metalic copper color, with the shades at the bases of the scales, 
and cross-shades of the same on the anterior half of the body. A narrow 
dark streak from nasal plate along upper edges of labials ; the latt«r and chin 
yellowish white, below brown copper colored, with darker dashes. When the 
epidermis is lost, which very readily occurs, the derm appears of a coppery 
silver color. 

From the Napo and Maranoa. No. 6666. 
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Tbbasops 0C0IDBNTAI.I8, AhtdtuUa ocddentaltB Gunther, Proc. Zool. Soc. Loud. 
1859, 412. 
From Gaayaquil, from Messn. Detmger and Bee7Q. 

OXYBBLIS ACUMINATUS, Wied. 

Guayaquil, 6687. 

Olisthinbs oobonatus, ScytaU eoronatum^ Dam. Bibr. Gthr. 

OxTRHOPUB SBBA, Dum. Bibr. yii, 1056. 
From the yallej of Quito. The stomach contained a Liocephalus. 

Lbptoonathui^ bucbphalus Cope, IHptai Schleg. ZHpaadomonts indieus Dum. 
Bibr. Dtpsadon^orut bucephalus Jan. Ltptognathiu indicut Giixfether. Tab. 
Seba, xliii, 4-5. 

THis species is no doubt the tjpe of Laurenti's genus Dipsas, as I have 
pointed out, (Proc. Acad. 1860) but by the rule of exclusion, as Leptognathus 
was first taken from it, the remaining species, to which Dum^ril and Bibron 
applied the name Trigljphodon, should retain the original name. 

Fine specimen ; Napo or Maranon. 

.As the species in the Academy are not embraced in the Erpetologie G^n^rale 
and other works, I give a synopsis of those known to me, six of them not 
described in any general work. The species not embraced in the Equador col- 
lections are described at the end of the catalogue. I have been aided in this 
by Jan's Elenco serpentium. 

Group I. Dorsal scales smooth, a larger yertebral 

series ; i^nterior genials very short ; two pairs of 

inferior labials in contact in advance of the genials. 

{Dipaadomorus D. B. Jan.) 

Scales in 13 rows ; a large preocular ; above and below liver 

brown, with broad lighter cross bars, which terminate 

in a bright yellow spot on the edges of the gastrosteges ; 

six genials, with lateral plates behind bucbphala. 

Scales in fifteen rows ; no preocular ; four genials ; dark 
brown, with darker cross-bars ; below yellow with lat- 
eral dark spots yaribqata. 

Group II. Scales smooth, yertebral series larger; 
anterior genials small, preceded by one pair of 
labials ; 

flt. Loreal plate not reaching the orbit. 
Two preoculars, two postoculars, scales in thirteen rows ; 
yertebral plates reaching occipital ; nine upper labials ; 
chestnut brown, with black yellow-edged discs on the 
sides which become confluent into broad cross rings an- 
teriorly, separated by yellow ; head black with yellow 
collar and cross band on muzzle catesbyi. 

«M. Loreal pVate entering the orbit. 

0. Two postoculars. 

Thirteen series of scales, (ten) eleven superior labials, one 
preocular, twelve inferiors, six genials, without laterals, 
vertebrals not reaching occipitals ; light, a series of 
broad rounded, brown light edged dorsal spots, just 
reaching gastrosteges ; belly unspotted vi^** pavoni^a. 

Fifteen series scales, nine superior labial9,.no preoculars, 
eleven inferiors, four genials, no lateral gepials, verte- 
brals not reaching occipitals ; much compressed ; yellow 
with broad brown entire annul! ; nape aiid temples and 
spots on muzzle yellow abticulata. 
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Fifteen series scales, seyen superior, nine inferior labials; 
two, one, or no preocular; six gen ials, with laterals, 
vertebrals broader, body shorter ; brown, with continu- 
ous or alternate narrow, dark brown yellow-edged cross 
bars ; belly with few lateral spots, top of head with five 
dark light- edged ocelli mikanii. 

Fifteen series scales, vertebral little larger; seven superior, 
eleven inferior labials ; six genials, no laterals ; less com- 
pressed ; yellow, black specked, with broad black equal 
annuli, not quite complete, on the belly, and dorsal black 
spot between; head black, varied above, belly much 
black ifpotted obbas. 

/?/?. Three or four postoculars. 
Vertebral series larger, no preoculars ; ten superior and infe- 
rior labials, six genials with laterals; fifteen rows 
scales ; light brown with a series of blackish cross 
bands, very broad anteriorly, much narrower and more 
numerous on most of the length ; a series of brown 

spots below IN^QUIFASCIATA. 

Group III. Scales smooth, vertebral series larger ; 
anterior genials forming a long pair as in other ser- 
pents, preceded by one pair labials. (Petcdogna' 
thus D. B. 
Fifteen rows scales, dorsal series not reaching occipitals ; no 
preoculars, two postoculars ; four genials, no laterals ; 
thickly brown dusted, with brown yellow -edged dorsal 
cross bars which are or are not continuous with a late- 
ral series which is continued on a portion of the gas- 
trosteges ; below yellow vbbulata. 

Qroup IV. Scales smooth, dorsal series not larger ; 

anterior genials elongate, colubriform, preceded by 

one pair of labials. 

Thirteen rows of scales, no pre-, two postoculars ; seven 

superior, eight inferior labials ; three pairs genials, 

without laterals ; black with yellow rings continuous 

on the belly but not on the anterior parts above ; yellow 

scales black edged ; temple and nape yellow anthbacops. 

Group y. Scales equal, smooth ; genials short, 
broad, preceded by two pairs of labials. 
Fifteen rows scales, one preocular and a subloreal, three 
postoculars, nine superior, eleven inferior labials ; slen- 
der, compressed ; black with narrow yellow annuli ; 
chin all black, a yellow collar bbbvifaoies. 

Group YI. Scales equal, smooth ; genials short, 
broad, preceded by one pair inferior labials. 
Form little compressed, scales in fifteen rows; eleven 
superior, eight inferior labials ; no preoculars, two 
postoculars ; four genials without laterals ; yellow 
brown, with three rows black, yellow edged subquad- 
rate spots, which unite in front and become also 
longer; head spotted, small spots on sides of belly tuboida. 

Group VII. Scales equal, several dorsal series 

keeled ; first pair of genial plates short, preceded by 

one pair of labials only. (Tropidodtpsaa Gthr.) 

Head more elongate, scales in seventeen rows ; two anterior, 

two posterior oculars ; three pairs genials, seven upper 
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labials ; black with nearlj equal yellow annuli ; not com- 
plete on bellj FABOIATA. 

Head short, broad ; scales in seventeen rows, the three me- 
dian only keeled ; one preocular, loreal reaching orbit, 
two postocuiars, three pairs genials ; six superior, nine 
inferior labials ; black with narrow yellow rings, yellow 
scales, black tipped bartorii. 

The seven groups of this genus do not represent genera,' but rather sections, 
for the following reasons. The vertebral series of dorsal scales is so reduced 
inL. ore a s Cope, as to constitute it a link between the two types in this re- 
spect. The keels are so weak inL. sartorii Cope, and the allied L. a n t h r a- 
00 ps Cope being smooth, this character appears to have no more than spe- 
cific value. The elongate pregenials, appear to constitute a strong distinction, 
bat in one of our numerous L. nebulata they are divided as in other species. 
Lastly, the peculiarity of the junction of two inferior labials is less to be relied 
on, in view of the fact that in one of our L. bucephala there is one on one 
side and two on the other in front of the genials. 

Leptoonathub catbsbti Giinther, Coluber Weigel, Stremmaiognathtu D. B. 
Apparently abundant on the Napo and Upper Maranon. 

Leptognathub obbab Cope, sp. nov. 

Body less compressed posteriorly than anteriorly. Frontal plate broader 
than long, very obtuse behind. Occipitals 1-75 times longer, narrowed and 
divergent behind. Temporals one large anterior higher than long, in contact 
with both postocuiars; two broad ones, lower joining last labial, then a row 
of four. Four anterior labials not narrowed, third, fourth and fifth entering 
the orbit ; the three last longer than high. 

Dorsal band wider anteriorly, approaching on the sides ; behind they are 
not all continuous, but alternate on the sides, then also the light intervals are 
much obscured, no black collar. Chin and throat yellow. An irregular black 
yellow edged band on each side of head from behind occiptals to middle of 
Buperciliaries ; other head plates with similar black margins. Upper labials 
yellowish, with a black line from loreal plate, one from orbit, and a broad one 
over last labial, including two last lower labials. Belly largely obscured with 
black. 

Gastrosteges 180, anal 1 ; urosteges 90. 

Total length 26 in. ; of tail *l in. ; of gape of mouth 8 lines. 

From the elevated valley of Quito. (No. 6707.) 

Leptognathub nbbulata Giinther, Jan. Coluber lAnn, Dipacu Schleg. Peta^ 

lognathtu Dum. Bibr. 

No. 6708 from the valley of Quito. 

This species is the most extensively distributed of the genus. It ranges 
from the Tierra Caliente of Vera Cruz (Sumichrast) to Nicaragua (Caldwell) 
to Garaccas (Ashmead) and Dutch Guiana (Hering) ; according to Giinther 
from Pernambuco. 

HiMANTODBS OBNCHOA L., D. and B. 
Napo and Maranon. No. 6670. 

Leptodiba annul at a Linn., Fitz. 
Napo and Maranon, and Guayaquil. 

PR0TER0GL7PHA, 

Pelamis bicolob. 
From Guayaquil and Panama, apparently not rare. 

Elaps lbmniscatub Linn. 
Guayaquil, (6685.) 
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Elaps mipartitus Dnm. Bibr. 

Four specimens from Guayaquil, and one from the vallej of Quito. 

Elaps imperator Cope, sp. nov. 

This is a species of the E. corallinus group, and is nearest to the series B. 
II. a. y. aa, of Gunther's synopsis of individuals of this genus \* or to the E. 
ornatissimus of Jan. It differs from the latter and from all others, in 
that the black bands are wider than the red and cease at the third row of 
scales, not extending on the first two, or on the gastroteges. The two rows 
are margined with black on a yellow ground. Black bands 7*6, red ones 5 
scales wide ; scales in the latter, of the first row, narrowly, of the two following 
broadly tipped with black ; the remaining dorsal series entirely black or with 
a faint basal shade of red. Yellow margins on half scales alternating. The 
red bands cross the belly on two and a half gastrosteges. Top of head and 
nape black, except outer half of internasal and prefrontal plates, which with 
the labials are yellow. Labials black edged, not in contact with temporals, 
wbich are yellow edged at bases. Lower lip, rostral plate, chin and belly un- 
spotted, yellow. Two postoculars, Gastrosteges 225, anal 1 | 1 : urosteges 37. 

Total length 2 ft. 3 in. 4 lin. ; of tail 2 in. 7 1. 

From the Napo and Maranon ; one specimen. 

It is difficult to imagine a more elegantly colored species of this beautiful, 
but venomous genus. Dr. Giintherhas shown the inconstancy of colors in some 
species of the genus. Within certain limits the species are very constant, as I 
have had occasion to observe in numerous specimens of E. lemniscatus, £. 
elegans, E, mipartitus, E. nigrocinctus, E. euryxanthus, E. fulvius, etc. 

SOLENOOLTPffA. 

Tblburaspis nitida Cope. LacheM nitida Gilnther, Proc. Zool. Lond., 1859. 
From Guayaquil. 

Trioonocephalus brasiliknsis. Bothrops jararaca Wagl. Oraapedocephalui 

Gray. 

Three specimens from Napo and Upper Amazon ; the smallest with fifteen 
orosteges behind the vent, undivided. 

Trioonocephalus xanthoorammus Cope, sp. nov. 

Form rather elongate ; head elongate, muzzle short. Scales of body in 
twenty-seven longitudinal series, not strongly keeled, the dorsal narrow, those 
of the first row ovate, longer than broad. Scales of the whole top of the head 
small, smooth, nine or ten rows between the large superciliary shields. Four 
elongate plates in a row on top of the end of the muzzle, which are bounded 
behind by four much smaller ovate ones. Superior labials seven, the second 
bounding the pit anteriorly ; the last five large and of nearly equal size, infe- 
rior labials eleven, the two anterior broadly in contact in front of geneials. 
Two preoculars are loral, two nasals; rostral elevated. Gastrosteges 196, 
urosteges 54. 

Color above very dark olive, with a zigzag yellow line on each side from the 
head to the origin of the tail, the apices of the open Vs usually meeting on 
the vertebral line, enclosing dorsal rhombic spaces and lateral triangles. The 
bases of the triangles embrace seven or eight transverse series of scales. 
Gastroteges black, paler medially, with yellow irregular spots at their extrem- 
ities. Gular region, chin, and superior labials bright yellow ; a bright golden 
band round the end of the muzzle, involving the greater part of the supercil- 
iary plates, passes to the nape, and is bounded below by a black band from eye 
to angle of mouth ; top of bead black, with a pair of undulating yellow bands 
from the nape which meet on the vertex forming a V. 

• Ann. Magas. N. Hist, 18S9, 171. 
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„ Inches. 

Total length 60-7 

Length of rictus orig 1-75 

Length of tail 7*5 

Width between outer margins superciliary plates 0*7 

From Pallatanga, Equador. Two specimens. 

BATKACHIA. 

ANURA. 

ARCIFERA. 

CiNCLiDiUM GRANULATUM Copo, Joum. Acad. Mat. Pci., 1867, 202. 
Length body and hind limb together 8*5 inches. One specimen. No. 6659. 
From the Napo or Upper Amazon. 

Htla marmorata Daudin, Dum. Bibr. 

This species is quite distinct from that described and figured under this 
name by Burmeister.* The latter being without name may be called H. seni- 
cula. 

I append a description of the fresh coloration of this species, which does 
not appear to have been recorded. 

Ground color above gray, with two large blackish blotches which extend 
backwards on the sides, one from the iliac, and one at the axillar regions. 
These are confluent on the middle line of the back, leaving only the scapular 
regions and insignificant spots of the ground, which is more or less replaced 
by bay. The last color forms a Y-shaped figure with broad black border, 
whose limbs reach the orbits and enclose a pink gray space which is bounded 
in front by a black interorbital cross-band. Top of muzzle light bay. Gular 
region pale, with dark gray speckles. Belly and femora, except a narrow band 
above, with basal part of humerus, yellow black spotted ; the spots smaller and 
thicker on the belly. Upper surfaces of limbs dark gray with rufous shades, 
cross-barred with darker. End of humerus and femur, fore arm and band 
with tibia and whole foot black below ; the distal halves of the webs yellow. 
Dermal margin of ulna and tibia white. 

From the Rio Mapo or Upper Amazon below its mouth. Eleven specimens. 
This species is strikingly different from others of this genus, in the great ex- 
tent of its webs, and the singular coloration. It appears to be abundant in the 
region named. No. 6649. 

Htla leucophtllata Beireis. ff. frontalis Daud. 

A variety in which the brown dorsal patch does not bifurcate to the lateral 
band, and the muzzle is rather more elongate. 

Napo and Upper Maranon. No. 6650. 

Htlblla carnba Cope, sp. no v. 

This is a small species with a broad rounded head, and slender body and 
limbs. The canthus rostralis is moderately distinct, and the tympanum indis- 
tinct and small, and surmounted by a fold. Eyes large and prominent, diam- 
eter -25 greater than length of muzzle in advance of them. Nostrils terminal, 
end of muzzle vertical. Tongue round, -25 free behind. Ostia pharyngea equal 
inner nares. Fingers *33 webbed, and with dermal margins; dilatations of 
moderate size. Skin of body above smooth. 

The exterior coloration does not appear on the femur, which is unicolor 
behind, and only as a faint line on humerus. This pigment is light rose yellow ; 
three narrow bands across tibia, two across fore arm. A broad blood-red band 
between the eyes, each extremity sending a blood-red band on each side the 
back to the vent, with a connecting spot of the same on the coccyx. A deep 

• In Erlaut. z. NAturg. Braziliens. 
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-: "^^riomedusa, embrace the most 

-> "^jfir characters were first pointed 

^ilI:*. 1866. The species of Pitheco- 

e uiabeii bj the William's College Ez- 



niallj ; no external surface pig- 



- g ni'idle of sides ; pigment of fore arm 
.^-£s nlAtations small ,* second toe shorter 



ejelid transparent; no vomerine 
? . jsxas Aad sides with vertical brown bands ; 
« P. AZURKUS Cope. 



•r eTitlid reticulate ; vomerine teeth ; con- 

^c:ftl brown bands ; fewer of the same on 

small. ..P. HYPOCHODNBiALis Daudiu* 

•**■**• ir lower lip or side ; external pigment not 
'L^-r5 iilAtations large, second toe longer than 

r -tinsfrtae teeth ; two angular dermal heel pro- 
^ « T-uxoftte posterior outline ; concealed surfaces 
. .v»a. TVfdcal purple bars ; size larger — 

P. TOMOPTBBNUS Gope. 

'^^cs ^tinct, extending from orbit to sacrum ; 
:i iitf cxteraal pigment. 

a i-^c^H- lip, an imperfect one on side ; outer fingers 
.0. ii« external pigment; dilatations large, second 

oMnwr erelid not reticulate ; vomerine teeth present ; 

a A Tvllow band ; concealed surfaces of limbs with 

'* jarplish: large P. tarsius Cope. 

:^ ¥;i^ vach the coloration of Agalychnis sp., and the 
- .^.;-tx rS>« Hjla to Phyllomedusa * The P. tarsius ap- 

>^ ^t^ts \tts h««ii long known, but has been confounded by modem 
4»f «m species of the genus Pithecopus. A second species is 
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«i3u'*^>«^'^sfC»; sides little, limbs unspotted; skin 
» .\ ,*»;»»»# ».«■..•»»•«»%%%«»••••...•••••..•.........• sclerodemsa. 

». *>jkji ^--^. ixUtstioBS small ; sides, throat and limbs 

sosooch bicolor. 
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'. ::>^ RviKtec measaring from end of mussle to vent 4 in. 1*5 lines, 
. . . -N .^«tf * ;^r»ic«MiuiB t in. SH K: between parotoids and scapula. 1 in. 6-6 1. 
. ^ 'T. i s *• ^ i^^axfitts to end nf third finger 1 in. 2*5 1. Femur and tibia 3 in. 
•. f ■».-»>» tv» *«»d fvHirth toe I in. 4*6 1. 

• .^ >. •- .vh tJwa of P. b i c o I o r , but the toes are longer and provided 
% •fc..^--^^. :^^* :r.>i^r 6K«e of the tarsas, and the skin generally, are devoid of 
^*^ V^<* :7;^«um^nt of th« whole upper hurface of the head and body is 
^yr^^**;!sMi$ «>f «Me«iMks rsdii, which surround, more or less, numerous 
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proaches the last named genus most closely, and equals them in size. Of the 
P. azureus 1 have seen three specimens from Brazil, two from the upper 
Paraguay, and one from Pernambuco ; of the P. hypochondrialis one 
specimen from Dutch Guiana. 

The P. tomopternus is of elongate form ; width of head 3-3 times from 
end of muzzle to end coccyx. Loreal region elevated, plane, canthus rostralis 
contracted, muzzle not quite vertical in profile. Tympanum one-third the 
large eye. Vomerine in two small fascicles opposite the anterior part of inner 
Dares, as far apart as each is from the choana. Inner nares very large, rather 
larger than ostia of eustachian tube. The elbow reaches end of muzzle, the 
heel to front of orbit. A dermal fold on lower arm, strong on elbow ; a weak 
one on tarsus, terminating above in two heel processes, one projecting inwards 
and one outwards. All the fingers and toes entirely free, thumb opposable, 
fourth finger considerably longer than second. Longest toe the fourth, then 
5, 3, 2, 1. Palm and sole with strong tubercles. 

The colors are very brilliant ; above green, below with hands and feet yel- 
low ; outer fingers and toes bound with purple, like the concealed surfaces. 
One speeimen has an exceedingly narrow yellow margin to the upper lip. No 

brown margin inside lower lip. 

Lines. 

Total length head and body 23- 

Length to posterior margin tympanum (axial) 6*1 

*• fore limb 15-6 

" band 5-6 

" hind limb from groin 32*6 

" tarsus V'75 

" metatarsus and longest toe 7* 

Two specimens of this tree-frog are in the collection from the Rio Napo, or 
Upper Amazon, below the mouth of the former. They are males and have the 
corneous thumb shield of the breeding season. No. 6651, Mus. Smiths. 

PiTHECOPUS TARSIUS CopC, Sp. UOV. 

Form slender ; width of head at jaws, enters from end nose to vent, 3-5 
times. Loreal region elevated, with the canthus concave ; upper lip project- 
ing beyond muzzle. Diameter of eye three times tympanum. Tongue elon- 
gate, largely free and openly marginate behind, narrowed in front. Vomerine 
teeth in two transverse fasciculi, which are equi- distant from each other and the 
anterior margin of the large internal nares. Ostia large and less than nares. 
Skin everywhere granular, perhaps more properly glandular, those of the 
sides largest. Areolae very large and flat on the pectoral region ; a series of 
larger glandulous areolae on each thigh below. No distinct dermal margin on 
forearm or tarsus. Digital dilatations of hand largest, larger than the tym- 
panic disc ; that of the thumb smaller. Elbow to opposite nares ; heel to front 
of orbit. Second toe much shorter than first, third less than fifth. 

Color everywhere green, shaded with purple on gular and thoracic regions ; 
also along sides and on under surfaces of thumbs. Femur green, except below, 
two external digits of the same color. An irregular yellow band on side from 

^— 1 , - ■ ■ I _ I 

central points. These do not penetrate through the derm, which is thick, and entirely free 
from the skeleton in every part. Muzzle elevated, loreal region straight, canthus rostra- 
lis strong, concave. Male with vocal vesicle. Tympanum one-half of orbit ; inferior pal- 
pebra medially transparent, dermoid at the circumterence. Vomerine fasciculi oblique 
between nares as near the latter as each other. Minute areolations on posterior gular 
region. Tongue small. Elbow extends to end of muzzle; hand and longest finger equal 
forearm. Heel to orbit; sole and longest toe exceeding tarsus; cuneiform tubercle 
minute; base of thumb broad, with a flattened tubercle. 

Blue-green with faint li^ht margin to posterior parts of upper and lower lips, and one 
series of very narrow longitudinal 'lateral spots. Limbs blue above, except the pale brown 
Hpotted upper arm ; antebrachium and tarsus yellow margined ; femora uniform pale blue 
behind. Below uniform pale. 

.flaWtat— Surinam, Bering^ Mus. Academy Nat. Sciences. Burmeister suspects the spe- 
cies of the Amazon to be that found in Surinam, and di£ferent trom the P. b i c o 1 o r. 

1868.]. 



114 FROCBEDINOB OF THE A.CADE1IT 09 

BDgle of month snd margin of mandible. Two isoiated yellow spot) on brent, 

and one on each eida the vent below. 

In. LJD. 

Leogth head and body , 3 325 

" liead, axially, to line tympanum.... 1 

" fore limb _ i 8- 

" hand _ I 

" hind limb from groin '. 5 i' 

" tArauB. ., .„. I 415 

" remainder of foot .■ 1 !*2S 

This tree-frog, it is to be observed, exceeds the Phyllomeduaa bicolor in 

size. One male with the file-like corneous plates on the meUtoraug of the 

thumb is in the collection, from the same locality as the last. No. 6652, Mas. 

Smithsonian. 

HiMlPBBiCTDB DlTAHICATnS Cope, Sp. UOV. 

A single specimen of this species has afforded the first opportunity of inres- 
tigating tlie structure of this genus. The result convinces me of the propriety 
of recognizing in it a peculiar family as Peters has done, and confirming en- 
tirely the position 1 assigned it in the essay on genera of Arcifera.* The form 
of the distal phalanges is a compromise between that of many aquatic trogs 
and that of the Uylidee, the proximal globe being not recognizable, and much 
flattened, lis structure is different from that of Hylodes, though il does not 
probably inhabit trees any more than that genua, or Chorophilus and Acris 
among true Uylidai. 

The voracoid and epicoracoid are much less divergent than in other families, 
and the arched cartilages are very wide, overlapping mote extensively than in 
an J genus I am acquainted with. 

TheH. divaricatua is nearer the H. Bcutatus than to the H. fascia- 
tua. It differs from the latter ehiefly in the form and proportions of the hel- 
met; this is shorter and broader, with more divergent outlines, and is plane 
and Sat behind, and not ao convex ; it lacks the recurved margin represented 
by Petera. In profile the upper margin of the mouth ia atiaight, not curved, 
and the eye is median, not anterior. Other differences are that the anleriol 
vomerine tooth, or teelh, are abruptly longer than the others, and the throat ia 
blackish, with a broad yellow median band. There are uanaverse rows of 
tubercles on the sides of the belly. 

Interorbital width about one-third expanse of anpratympanic ridges; from 
end muzzle to interorbital point IS times from latter to concavity of poaterior 
margin helmet. From bony orbit to tympanum equal from latter to angle of 
helmet. 

Orbital fissure -75 long (vertical), diameter membranum tympani, whicb 
latter ia double width of same. Margin of helmet behind, medially sligbdy 
elevated. Muzzle fiat witha short terminal dermal process; eyelids with a 
marginal prolongation. Bead slightly granular above; body smooth above; 
oblique rows of tubercles on forearm. Belly closely, throat sparsely, granulu. 
Both fingers and loea with rudimental web. A large palmar tubercle; two 
Indistinct metatarsal tubercles, the inner elongate. A fold along tarsus and 
outer toe ; slight dermal margins on all the toea. A similar fold on forearm 
and outer finger, and on the other fingers. 

Length head and body to vent. _.. 2 2- 

" of casque on mediad line; least 10-5 

" " " " " greatest 13-25 

" hind limb 2 11-5 



• JouTD^ Academy, UW. 
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Length forelimb.......... • • 1 3* 

" hand ^5 

Width between nares ..i 1*5 

" '* orbits ~ 6- 

*< casque, Boperiorly, behind H* 

«* " inferiorly, " 16- 

Grayish-brown abore, dark-brown below ; a yellow band from chin to 
breast ; black bands on tarsus and forearm. A black blotch below rent, one 
above tympanum, one below eye (indistinct on one side), and several smaller 
ones on edge of upper lip. 

From the Napo and Maranon. 6648. 

Two specimens of two species of this genus in the Museum of Munich are 
the only ones known in any Museum besides the present one. 

The curious and high degree of ossification of the crania of this and several 
other Neotropical genera, appears to be a defence to the animals possessing it. 
When killed in spirits they frequently die with the flexor muscles of the head 
contracted, and the bony front presented like a shield. This is no doubt an 
important defense against the bite of venomous serpents, which abound in the 
regions where they occur. This defence appears, however, to be rather a con- 
sequence of such structure than a cause, in a physiological sense ; since the 
majority of the Anura in the Continental Neotropical region, where they are 
equally exposed to venomous serpents, do not possess it, while the tree-toads of 
the West Indian district, where venomous Snakes are almost unknown, invari- 
ably exhibit this extraordinary ossification. , 

LiTHODTTES coNBPiciLLATUs. Hytodtt conspicUlatus Giinther, Br. Z. S. Lond. 
1859. 
From the valley of Quito. 

CyBTIGNATHUS HYL-ffiDACTYLUS OopC, Sp. UOV. 

A species belonging to the section of the genus characterized by having the 
vomerine teeth in two arched series on the line of the palatine bones ; the 
digits without dermal margins, and the belly included in a discoid fold of the 
derm. 

A vertebral and dorso-lateral dermal fold, and some shorter ones on the 
sides, but no large warts or glands on the groin. Muzzle ovate, gradually de- 
scending at extremity, canthus rostralis not strong, contracted. Tibia less than 
half head and body. Ethmoid not ossified to end muzzle. Brown with a 
dark-brown band at each dorso-lateral fold, and two dark spots on the anterior 
half of each side. A dark band from axilla to orbit, from orbit to tip, and 
between orbits. Fore limbs not, hind limbs scarcely cross-barred ; femur mar- 
bled behind. Belly and throat pale yellow. 

The toes have distinct dilatations at the end, but not the fingers ; all have 
strong tubercles below ; two minute metatarsal tubercles. Tongue considera- 
bly free behind and laterally. Vomerine series not extending exterior to inner 
margin of nares. Tympanum one-half orbit. Wrist not quite to end muzzle ; 
heel to middle of orbit. 

Total length 11-6 1. ; of hind limb 16* 1. ; of gape 3*1 1. ; width head behind 
4' lines. 

From the Napo or upper Maranon. 

In spite of its dilated toes this is a true Cystignathus. I also place in this 
genus Hylodes hallowellii Cope, and Platymantis p e t e r s i i Steindach- 
ner. They are closely allied to each other ; the latter by no means a {Platy' 
mantis) Halophila, a genus which does not occur in the new world. 

BUFO NARICUS SpiX. 

From the Napo and Maranon. 

Bupo ANDIANUS Cope. " Bufo intermecHtts Gthr.," Cope, Proo. Ac. N. Scl. Phil. 
1862, 3*76, nee Gurnitherii^ hinc Fhymoidit iniermediui Cope, I. c. 
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'nainm vitb the curved orbital margio elevated into a ridge, and con- 
ed into a etroD)[ gupratympaaic ridge ; a short preorbital ridge, no podlor- 
1. Parotoid gland divergent tonardg the sides, elongate triaagnlar nar- 
continued into a lateral deTmal fold. Tivo metatarsal tubercles, both 
.1; A smooth-edged tarsal fold. TjmpaauiD distinct, less than halfdiame- 
if eye. A trace ofa parietal branch ridge on cranium. Canthus rostralis 
strong, concave short. Muzzle elevated, profile vertical, not as long, in 
sight line, ns the long diameter of eye Gssure. Nostril terminal. Ureateat 
b of head 2 6 times in length head and body ; length loot without tarauB 
in same. Hind foot, outer toes with last phalanges only free ; 3} of medi- 
■ee. Heel to hinder edge orbit. Skin covered with small round tubercles 
'e. Palms and soles rough, and limbs generally, metacarpua with two 
]g tubercles. Half the femur included in tbe skin of the body, 
-aj above, with small paired dark-brown spot on each side the median 
; these are more or less confluent, and have a few smaller spots eiternal 
lem. Sides below lateral fold brown -marbled. Lip with two brown spots 
:ach side, a large brown spot on each aide tympanum. A brown hand 
js eyelid and verter. Pale below, with brown blotches on breast and 

Lin, Lin. 

fth head and body 19-5 Length tarsus - IS 

" inclnd. tympanum... 5*4 " long toe 7'B 

tibia l-i " bind limb 23- 

veral specimens (N'o, 6T12) from the valley of Quito. Originally brought 
Garthagena. New Orenada. (No. 4330 Mus SmiLhaonian.) 
is species is nearest the R. agua. It differs in its very much smaller 
being one-eighth or tenth the bulk of the latter, in its relatively smaller 
narrower parotoid glanda, and in its pinched, narrow, angulate muiile. 
also near the B. diptychus Cope, a still smaller species. In the latter 
ots are much less palmate, the muzzle longer and the parotoida broader. 

I AaoiL. Daud. B. marinia Schneider. 
om the Napo and Upper Amazon. 

JiANfFORMIA. 

.OPOH LONOIftOBTRIS Cope, Bp. DOT. 

e muzzle prolonged, the ethmoid cartilage overhanging the labial border, 
Torming an acute-angled prominence. Tbe muzzle a little longer than 
long diameter of the eye ball; noatril just behind a lateral projection 
ed by the eitremity of the prefrontal. Canthua noatraiis a right angle, 
nearly plane, upper profile entirely plane, tran aversely a little 
ave in front of the orbits. Qreatest width of head behind nearly 
Ihird length from end muzzle to end coccyi. Eitended backwarda 
fore limb extends beyond the vent; forward the hind limb meas- 
to the front of the orbit with tbe heel. Toes about half webbed, 
inner quite rudimental ; fingers slightly webbed, the innT short. 

above and below entirely smooth, a line of granular elevations 
! tbe side. A faint tarsal fold ; metataraal tubercles not developed. Oslia 
istachian tubes, each half an inner nostril ; latter small lateral. Tongne 
)w, elongate. One large round metacarpal tubercle. Total length 10-6 
. From noatril to posterior extremity supralympanic ridge 3-3 lines. 
1 length fore limb 6-6 lines; of hind do. 13' I linca ; foots linea; tarsus SB 
; extent of sacrum 3 linea. 

lOve black ; under surfaces and upper lip yellow. A greenish spot on eacb 
liar region, and two or three pairs of the same on each side the vertebral 

Femur behind yellow, with a proximal longitudinal, and two distal 
verse black bands. All the toes blackish, thumb yellow. 
om the valley of Quito. 
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• This species is in general appearance somewhat similar to the A. rar in s, 
from Central America, but that has a relatively longer body and shorter limbs 
and head, and lacks the singular n^sal appendage. In this species the clavi- 
cles and coracoids are considerably more divergent. It constitutes among 
Atelopodes, an approximation to Rhinoderma. 

In the writer's examination of the Families of Raniform Anura* the genera 
Atelopus and Phrynidium were accidentally retained as distinct, as was done 
by Giinther, the fact having been lost sight of while correcting the proofs that 
Peters had shown them to be identical in the structure of the auditory appa- 
ratus. I do not think it probable that they should be retained as distinct on 
account of the remarkable difference in the degree of ossification of the 
ethmoid, which I have there pointed out. 

The structure of the sternum in Atelopus 1 o n giro s tri s throws much 
light on that of the genus Hemisus, discussed in the essay above quoted. The 
latter genus ought probably to have been compared with Phryniscidae rather 
than Engystoumidie. I have already shownf that the clavical and coracoid 
are not in contact in Atelopus, but are connected by a simple longititudinal 
cartilage. This is the structure in all the Phryniscidse I have examined, and is 
quite different from the truly Raniform character of the Dendrobatidae and 
Golostelthidse. This elongation of the confluent epicoracoid cartilages — for 
such is its homology — reaches its greatest extent in the family, in Ate- 
lopus longirostris, making a distant approach to what is probably 
the condition in Hemisus. The anterior transverse element of the latter genus 
is therefore probably rather clavicle than coracoid, as suggested above. 

Atklopus LiBvis Cope. Phrynicus Ixvis Gthr. Catal. B. M. ^ 

From the valley of Quito. 

Ranula affinis f Rana affinis Peters, Monatsberichte, Berlin Acad. 

This may be Peter's species, though the latter is so briefly described that it is 
not readily identified. Having examined the type in Berlin, I am not prepared 
to agree with its learned describer that it is a climatal variety of Rana tem- 
po r a r i a. 

Dr. Steindachner recognizes this genus,^ but renames it Pohlia, and gives 
it a character of cartilaginous "Stirnbeine" in front, rather than cartilaginous 
ethmoid. 

The genus Ranula turns out to have simple terminal phalanges as in Rana, 
therefore three of the species formerly assigned to it by me, which have T- 
shaped phalanges must be regarded as belonging to another and unnamed, 
genus. This I call Tryphrbopsis and refer toT. chrysoprasinus m. as 
the type. It represents the Hylarana of the Old World, and bears the same 
relation to Ranula that the former does to Rana. 

Size and form that of Rana clamitans, but with small membranum tym- 
pani— equal to orbit, and 1*5 length of muzzle. Toes palmate to near end of 
last phalange, to basis of the same of longest toe. Head plane above, 
fronto-parietals broad without posterior crests, equal between orbits the 
length of ethmoid cartilage. Canthus rostralis sharp, loreal region concave ; 
muzzle truncate in profile. Prefrontal bones three times as long as wide. 
Vomerine teeth in two small fasciculi, exactly between inner nares, nearer to 
each other than to the latter. Nares considerably less than ostia pharyngea. 
Outer nostrils half as far from end of muzzle as from orbit. Skin eve^where 
smooth, except a few minute granulations on posterior pelvic region. Fingers 
elongate, the inner longer than the second, all with a narrow dermal margin. 
When extended, the bases of the metacarpals mark the end of the muzzle. 
The hind limbs extended, nearly measure to the end of the muzzle with the 
heel. 
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f Nat Hist. Review, 18H5. 

Z Characterized Proc. Academy, 1886, 129. 
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:ad and body 3 6'5 

' mnzile to otbit. , tS 

'fore limb..., .....' 1 S 

' hiDd limb 3 11*5 

■ foot _ 1 10 

bove light olive, with a. few Rmnll bUck spots on the pelvic R|^dd. 
ne on canthuB roBtriklis on edge of upper lip and one round tjmpa- 
mur and tibia each with two narrow black croes bands. Numeroua 
a on groin and front of femur. Femur and tibia behind closel; marbled 
black. TaraaB and forearni black below. An indistinct yetlow band 
ril wi axilU. 

fcimens from the Napo or Dpper Maranon. 

2cieB differs from the ELpalmipegof Spll, aocording to the com- 
ription of Steindachner in having a considerabl; shorter and more 
outile, la the last named the nostril is equidiatant between maide 
and the diameter of the latter is one half the. same distance ; in this 
is two-thirds. Our species baa the thnmb longer, and the black 
of the femoral regions ii probably characteristic, as Steindachner 

differs from the B.affinis (Rana Peters) the description of the 
lor does not farniah the means of determining. The latter hoa the 
ise muzile. 

GTMNOPHIDIA. 
iCBTVBHi QUather, Proc. Zool. Soc London, IBS*. 
^cimeus from Gnajaquil. They bare 170 — 180 annnii respectivel?. 
jer the eyes are distinct ; there are eight teeth on each side the 
1 sii on each side the lower jaw, with fire TOmero-palatioes On each 

the smaller ipecimen the e;es are invisible ; in both the narial 
re present on Ibe tongue. Giinther did not find theae, nor eyes, and 
nly S I 3 { 3 teeth. He describes blue apots on the aides j theae are 
i and dependent on the condition of the integment 

iNMOLATna Dnm, Bibron, 
3wer Napo or Amaion. 
ale number of species brought b; the Expedition is : 

1 Ophidio 3* 

ta 3 Batrachia 16 

19 — 

Total 73 

re from three diatinct faunal districts — thoae of the Western Coast, 
land of Quito, and of the Eaatera Slope of the Andes. The number 

found in each is as fotlowa : 

IT 

id 16 

- 44 

jpestern district are Ave species which occnr in Brazil, and one 
) which extends from Mexico to the cold regions of North America, 
ies of the aame list occur in Middle Ifexico. Of the species ftom 
o, four occur in the Western Liat, and four also Ibund in Eastern 
le is common in Middle Meiico. Of the species of the Eastern list, 

were chieflj obtained from points within the limita of Equador, and 

ia from near llie Brazilian frontier. Of the lost, twelve are also 
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Eastern Brazilian ; of the first, and Batrachia, seren are found in the latter 
region. 

Of generic types none of any extent appear to be restricted to either of the 
Western regions. Trachyboa with one species does not probably occur out of 
the West Coast region. Euspondylus, so far as known, is confined to the eleva- 
ted regions and the adjoining Eastern and Western Slopes. Teleuraspis is 
largely developed in Central America and Coniophanes in Mexico. Of the 
genera of the Eastern district, Centropyx, Teius, Hypsibatus, Hyla, Pithecopns, 
Hypsiboas, Ranula, Himantodes, Olisthenes and Typhlops, have not been 
brought either from the Table Land or the Western district. The absence of 
Hyla has been already noted by Giinther. 

The sources of information respecting the cold blooded vertebrates of Equa- 
dor are the collections of Fraser, made in the Western district, and identified 
and described by Giinther in the Proc. Zoological Soc. London, 1859 ; and the 
collections of the Prussian Consul Reiss, published from time to time by Pe- 
ters in the Monatsberichte of the Berlin Academy. 

Fraser procured forty-nine species ; to this number Peters added four, and 
the present enumeration four. The new species of the present list are mostly 
from the Table Land and Eastern region, and number twenty-four. 

Additional deaeriptiotu of Neotropical ReptUia and Batraehia not prtviowly known, 

TBSTUDINATA. 
DERMATEMYS Gray. 

This genus presents a peculiarity of the skeleton which has never been 
noticed. This is, that the vertebral elements of the carapace are not pro- 
longed to the posterior marginal bones as in Emydidse* but terminate so as to 
allow of three costa) uniting in a median dorsal suture. This character has 
heretofore been supposed to characterize the Cinosternidse, which also lack the 
mesosternal bone. In this genus the mesosternal is well developed. Cistudo 
has, however, the last pair of costal bones joined by suture, and in the same 
family. Claudius Cope, is another genus possessing the same character. It 
is a character also of the genus Hydraspis. 

The genus Pelomedusa Wagler I have shownf to possess only two series of 
phalanges instead of the usual number, three. It is on this account as separate 
from the other Pleurodira, as Testudo is from the remainder of the Cryptodira. 
On this ground I consider it to represent a family hitherto unnoticed — ^the 
Pelomedusidae. 

Sternothserus Bell possesses an important structure hitherto unobserved. As 
in the extinct genus Pleurosternum ; the hyosternal bones are divided trans- 
versely, giving ten bones to the plastron instead of eight. It therefore repre- 
sents a family which I call the Sternothaeridae, representing among the Pleuro- 
dira the extinct family Pleurosternidffi among the Cryptodira. It may be here 
mentioned that I have found a fine new Pleurosternum — PI. pectorale m. — 
in the cretaceous Green Sand of New Jersey. 

The above facts confirm the supposition of Agassiz that the Pleurodira 
would be found to constitute a series of families, rather than one family. 

One species of Dermatemys, the D. m a v e i, is recognized by Dr. Gray as in- 
habiting Venezuela and Mexico. The same species, according to the same 
author, has been subsequently named Emys berardi by Prof. Dumeril. I 
have not had an opportunity of seeing South American specimens, but the 
excellent figure and description of Gray render it certain that the individuals 
from that country on which the species was based really belong to another 
species from those of Mexico. The collections of the Smithsonian Institution 

* Agassiz Btatefr— Oontrib. Nat Hist U. States i, that in all Bmydidse the vertebral series 
of bones is aninterrupted. 
t Proc. Ac. Nat. ScL Pkiia., 1865 , p. 186. 
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liah &Dotber apeciea from Belise, which I hav« heretofore idiatified witb 

be BpecieB m&; be thas distingniBhed. 

gular ecute, no intergutar ; five inner morginalg, the poiterior 
IriaDgular, not in contact with the femoral or abdomi- 
nal. Abdominal narrower than pectoral or femoral. 
Sternam little emarginate behind. Vertebral icnta broader 
than long, the median except behind corering a keeled 

gulnr, and an Intergalac behind it ; fonr or Gth inner margin- 
als, Che giosterior in contact with femoral and abdominal ; when 
only four, the median elongate ; vertebral acuta much longer 
than broad ; no doraal keel. Abdominal acuta equal or wider 

than ihoae adjoining birabdii. 

igulars, no intergular ; four inner marginals, the median shorter 
than the hinder, joined as in the laat ; abdominal as in the last ; 
vertebrals much longer than wide, no dorsal keel. Sternum 
well emargioate behind. uiVBi. 

MATIMYa IBNOBllia CopB, gp. DOT. 

he greatest breadth of the vertebral plates exceeds the length of the tos- 
; the length of the same equals the width of the anterior costal s, exceeding 
width of the posleriar. The form of the head is elongate, and acuminate ; 
e is a strong basal angle all round the mandible below the cutting edge. 
lUgh the carapace measures seven inches in length, the coatal bones 
only united for half their length, and the hjo- and hypoalernal 
es are entirelji separated from the marginals. This lateral fontanelle 
ght lines wide medially. The plastron is well developed, eicept a very 

II fontaneile at the middle of the b;o-hjposternal suture. This, with the 
gr verLcbral shields, indicate a young animal, and though there are no signs 
mmaturily aboat the head, it doubtless is such. Nevertheless, 1 cannot 
lose the vertebral scutes become as narrow, nor the carapace as fully ossi- 
at maturity, as in the other species, and its distinctness is confirmed by 
:r characters as given. 

bove light brown, below and inner faces of limbs light yellow. 
?nglh of plastron G in. 9 lin. ; width of same at axilla 3 in. ; at poaterior 
II'S lin. ; total width at groin b in. S lin.; length head from behind ear 
.; greatest width head I in. 
rom Belize River, Yucatan. Uuseum Smithsonian, No. 6545 ; from Dr. 

LACERTILrA. 
PROCTOTRETOS Dum. Bibr. 
CTOTBETDs PBABiMiTB ^ ope, Bp. uov., of the gToup Shj/tidodtTa Qird. 
ead broad, short, vertex and front plane longitudinally and transversely, 
thus roslralie strong, loreal region concave. Nostril just below the edge 
le canthus. Scales of head above smooth, angulated. A transrerse scalebe- 
1 rostral ; aunitedpairof sapranasals, the larger divided interna^als between 
■mailer longitudinal posterior snpranasals. Three pairs frontODasais, the 
anterior in contact wilh cantbal row, and separated by four scales; the 
erior largest, and in contact. No superciliary series, eicept from the 
tal backwards; frontal little longer than broad. Occipital (^ interparie- 
small, in contact with superciliary rows, and followed by two plates a 
1 larger. Occipital and temporal regions covered with rather lar^, smooth 
ea, those of the latter smaller, and rounded behind. Supraorbitals of ir- 
ilar sise, smooth, the three inner larger, little broader than long ; together 
e rows scarcely separated within by a series of small scales. Two marginal 
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rows. Three loreal rows, the lower continued below the suborbital. Labials 
5 — 6 ; two rows infralabials, the inner shorter, of broader scaleS| the first pair 
in contact. Auricular meatus large, no marginal scales. 

Scales of dorsal region small, not larger than ventral, little larger than 
lateral, not longer than broad, with a keel on the distal half and obtuse mucro. 
They are in series, which converge upwards and backwards. Sixty-nine series 
from rump to occiput ; fourteen across the nape. A broad granular band ex- 
tends from the ears to more than the length of the humerus behind the axillae. 
A pair of longitudinal folds extend from above and below the meatus, and 
unite half-way to the axilla, to which point the single fold extends. Another 
extends along the side. 

Lateral and abdominal scales smooth, the latter rounded, smooth, occasion- 
ally slightly notched ,* gulars entire ; caudal scales small, in whorls, strongly 
keeled. Extended fore limb reaches *66 to groin ; hind limb to union of side 
folds of neck. 

In. Lin. Lin. 

Total length (tail mutilated) : 6 11-2 

Length to vent 2 7 Length to orbit 2*5 

" axilla 11-5 Width of head 6-5 

" meatus of ear 7 Lengthofpes 10 

Color above brilliant green, with a double series of black dorsal spots, with 
angles projecting laterally, which posteriorly meet similar angles from a late- 
ral series of larger deep black spots. The green continues as a band to orbit. 
A series of vertical black bars on sides ; limbs green-black, cross-banded ; tail 
brown-black ringed ; top of head black, brown and green specked. Lower jaw 
black-barred. Belly light green. 

From 603. Museum Comparative Zoology, Cambridge. From Chili. 

LIOCEPHALUS Gray. 

Having had a large number of individuals of this genus at my disposal, as 
the species are but little known I give the following synopsis. Gray, who 
gives the fullest list (Catalogue Sauria Brit. Mus. 1845), enumerates five. There 
are at present fourteen known. 

I. Several series supraorbital scales ; no transverse plates. Abdominal 
scales smooth. 
L. ornatus Gray, Catal. L. trachycephalus Dum., Catal. Method. 
The former from Guayaquil, the latter from Bogota. 

IL Transverse series of plates on the supraorbital region ; abdominal 
scales smooth. 

<t. Parietals and interparietals united. 
Supraorbital region scaled in front ; a black spot on 

throat. Gallapagos Is L. gray!. 

(uu Parietals and interparietals distinct ; the 
former transversely divided. 
Three pairs frontonasals ; three interparietals ; a black 

spot on throaty Equador ....u.. L. iridesce^ns. 

asL. Parietals and interparietals distinct; the 
former longitudinally divided. 

fi. Four pairs frontonasals (four rows platea 
across front). 
Outer parietals larger than inner ;' interparietal short, 
triangular; two rows scales above ihfralabials ;' 
tail crest high. Brown, with many light cross- 
bars • L. eremitus. 

18€8.] 9 
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^0. Three pain (rontonaula. 

.. Outer parietalB much larger thtu inDCr, 

if bead imaoth ; plates of front wide ; int^rparie- 

al loDg and narrow ; one row aboTe infralabialB. 

light olive. BahanuM, Cnba L. earinatni . 

^ Outer parietaU dbttow, eqaal ianer. 

1 1 1 a t a B Hallow, and L. macropaa Cope, both from Cuba. L. 

bteibersii [Friiloiuitut tehrtibertii Oravenhont, not L. tchreiberiU Qraj 

j. Tit lata b), and L. melanochlorai Cope, from Hajti. 

ig. Two pairs or froDtonaeale. 

a imaller; temporal icalea imall, keeled; of 

ront macb keeled; anricalar scales elongate; 

nterparietal very email. Hajti L. Taricep*. 

s larger; temporals large, smooth; auriculars 
bort, thick ; scales of front Httle keeled. From 

lajti L. personatns and L. tiigeminatnt. 

: last two are mach alike in stmctaral featares, bat differ greatlj in 
lUon ; thej do not appeat t« be sezei of the same ttninial, as I baie seen 
(^ and $ of the latter. 
ni. TransTerve series sapraorbital plates; abdominal scales keeled. 
Jes on nape in B — I — G rows ; serea saptaorbitala ; frontal scales many, 

leiminieri Dnm. Bibr, (too Hartiniqne. 

n not acquainted with L. m acleaj i Qray, from Cnba i it is probablj 

FHtLOB EBIHirUB Cope, Bp. UOV. 

id moderately elongAte, profile an inclined plane. Front with fonr crois- 
of plates pOBMtior to snpraaaaals, the posterior smallest ; two pairs of 
lasals, separated from each other, the anterior from the rostral also ; the 
rior pair of liie same in line and continuous with the divided frontal, 
larietal rery short, tfae parietals largely in contact behind, the outer twice 
ie as the inner. All the scales of head eoiooth, except the supraorbitals. 
atter weakly keeled, six on each side, separated by one row scales from 
orbitols ; also by one row small scales from superciliaries. Parietals 
led externally by two rows larger scales, then mionte soales, then mediam 
1 preauricnlars. Auricular scales elongate, fonr. Poitanriculars not 
liar. Scales above large, eigbt rows on median nuchal region. Dorsal 
high on tail, elsewhere moderate. Lateral and abdominal scales smaller 
dorsal. Scales of lower surfaces entire, the preanala smaller, keeled. 
nuEzte marks the end of the metacarpns on the extended fore limb, and 
ont of the orbit tha longest toe. Tail moderately campressed. Folds of 
if u(ck strong ; two oblique, one neariy borisonlal. Scales of tttil shiny, 
d below except at basis. 

oration plain. Ground dark oUre-brown, with a deep brown dorso- 
,1 loagitadinal shade, connected by numerous iudistinct cross-bars, which 
ght morgiaed behind. Lower surfaces brown, with nnmerous scattered 
;h scales, which are most thickly gathered on the pectoral region. A 
brown spet between eye and ear. 

h from eudmuizle to vent 3 G-!> 

'■ to eat 8 

of hind foot... _ 13-5 

■ of head..»_ _.. . 8 

9 specimen »f this species was sent to the Smitbsoaian InsUtation by V. 
lin, from the island of Navassa, W. L, which lies to the south-west of 61. 
Dgo, in line with J»muc». 
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LiocBPHALUs BCHBSiBBBsn. PHstoiwtue 9ehreiber8u Grayenhorsti Nova Acta 
Carlos, xviii, 739. Tab. 

This species is not anywhere deseribed in the English language. I therefore 
append the following, which I took from specimens in the Mas. Lejden : 

Crest very long, equal ; scales longer than high, other sc. small, keels not 
prominent. 1 — 1 — 1 sc. on nape ; on rump, 7 or 8 — 1 — 7. Smaller lateral sc. 
in a not wide band. Abd. sc. in 23 rows, rhombic. Sc. from ear to shoulder 
granular ; tail compressed. Extended hind limb, near to ear. Interparietal 
narrow ; 8 supraorfo. Supercll. not separated. 3 pair ftrontonas., the poster, 
often double ; 4 in the median row ; the frontonas. as broad as long. Head 
sc. keeled. 

Olive-brown ; with or without traces of a light band on each side of back, 
which are most distinct on tail ; sides with a band of brown speckles. Green 
below, with 4 or 6 cross-bands of blue- white bordered spotlets ; obsolete ante- 
riorly. Bluish on gular region. Head lighter, uniform ; feinus with two transv. 
series of spots 7 Fem. with 2 longit. dors, stripes, and a distinct one on lower 
part of each side. Transverse angulated brown bands behind white border, 
from side to side. A yellow band on post, face of femur. Dors, crest very 
small, scarcely on tail. Head sc. broad, keeled. 

CBLESTUS Gray. 

Catal. Xiizards Brit. Mus., 117. 

This genus, in my opinion,' embraces the Diploglossins, with normal extre- 
mities, in which the frontonasal plates are fused together in one shield ; it 
therefore includes most of the species of Diploglossus, as understood by Gray. 
Diploglossus was originally based by Wiegmann on D. monotropis and 
D. fas ciatus, species in which the frontonasals are quite distinct. Both 
are from the South American continent ; the first-named is the type of Catnilia 
{C. januUcenna) of Gray. The correspondence of the Smithsonian Institution 
has procured numerous additions to this genus, which are here added : 

A. Internasal plates confluent with frontonasals. 

I. Scales in 32 — 6 rows. 

Two frontals, one above the other ] two postnasals do. ; 

scales all 8 — 10 keeled; olive, sides black- spotted, stxindachnibi Cope. 

One frenal and postnasal ; scales smooth in front, keels 
increasing to 16 on tail ; sides and limbs black ; 
above olive, the scales black-edged chalyb^ub Cope. 

Keels of the scales eight to ten ; one postnasal, two fre- 
nals, both on labials ; meatus of ear large ; anterior 
limb two-thirds head. Brown, with blackish band 
on upper part of each side ...» plbii Dnm. Bibr. 

Keels of the scales eleven, all equal, on posterior re- 
gions ; anterior scales smooth, together in 36 rows ; 
nasal plate extending to rostral ; two loreals, both 
higher than long; ear mrnutej head and limbs very 
short, latter '76 former, and *2 from axilla to groin; 
a blackish lateral band above, cross-lined before, 
spotted behind dbqxnbr Cope. 

Keels of the scales fifteen, all equal ; one postnasal, 
two frenals, both on. labials; ear meatus small. 
Serpentiform, fore limb five-sixths head. Brown, 
with dark lateral bCmd above baobjb Coct. 

n. Scales in 41 — 2 rows. 
Keels 14; none larger; head narrow, sharp, muszle 
longer than interorbital width ; front plane ; parie- 
tal separated from supraorbitals by two plates, 
loreal longer than high ; gray, sides black, cross- 
banded; loreal higher than long PHOxnrus Cope. 

1868.] 



PBOCEEDtSoa OF THE ACADEHT OF 

nedinn BtroDgsT ; ftontconrei; diatsDce be- 
irbits in front ei^aal length oiuzsle ; both 
higher than long ; one plate between parie- 
supraorbilals ; brown, a deep brown dorto- 
band, and nnmeroDB longitudioal series of 

ipola on the back winfLUCDn Cope. 

>ae lai^i ; head Sat, acute, mnzzle loDger 
iterorbital width ; mt-nj close, Bhort bay 

loreal higher than long sADioa Cope. 

35, Dae median much strooger ; head short- 
aae, muzzle equal width between ejes ; aui' 
ith vertical lateral bars ; two lore^i, looger 

gb BTaiicanH Cope. 

Icales in 49— BI rows. 

, the median stronger □□ dorsal region ; fonn 
bre-limb one-third longer than head; tail 
^ompressed ; jellow or light brown, with 

fteen brown croBS-b an ds oooioniTB ShkW. 

ales with a cross eleration and marginal de- 
1, making rows of pits ; head wide, muiile 
sqnsl interocular width ; tail cylindric ; 

with 18 crosB-bani on dorsal region ^ iMPRissiTB Cope. 

)aal, scales plane ; head elongate, narrow, 
longer than interocular width ; hrown, with 

i-bars on back 7btriatdb Ony. 

masal plates separate, small, 
twelve loDgitudinal series on the dorsal re- 
ith fifteen stris and a weak median keel ; 
igoiform, anterior limb long as head. Pale, 
^imerouB short longitudinal reddiab bands. 

iseasO. occiduus." Dum. Bibr owhii D. B. 

inknown to the writer: 0. hewardii Ora;, Oatal. I. c, th>m 
dC. macrolepii Graj, I. c, West Indies. 

Sgnopiit of Spieiei. 
HHiBi Cope. Diploglotmt Cope, Proc. Ac. N. Sci. Phil*. IBS4. 
z, Uexico. Mus. Smithsonian, 
na Cope. Diploglnnu Cope, I. c. 1S66. 
z, Mexico, Uus. A. S. S. ; Smithsonian. 

DipUgUumt Dam. Bibr., r, 605. Do. (ontjfda) Graf, Catsl. 
trtiaique (Has. Paris). 
EQENiii Cope, Bp. noT. 

lie most Seps-like of the genus, httving shorter and weaker limbs 
sagT u , and a shorter and broader head. The toes are very short, 
the normal Dumber ; it perhaps will approach tha genus Saur«sia 

tween fronts of orbits 1-E> times in length of muiile anterior U> 
gth of head to middle postparietal plate equal width of same at ear 
Width of frontal plate behind greater than length of the same. 
>1b fire, separated by two scolea Irom parietal. One preocular ; two 
ti higher than long ; an elongate oblique postnasal in contact with 
iranasal. Nasal meeting rostral bj a sutore. Bight upper labials, 
izth supporting a long 'suborbital, which is convex below. Two 
Valabials, the upper of longer, lower of wider scales. Toes short ; 
rth much shorter than first. Whitish below ; chin reticulated with 
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brown. Sides with longitudinal brown lines, the upper confluent, much darker, 
and with a zig-zag upper margin. Abore, fawn brown, with seyenteen cross 
lines to middle of back, and small brown spots in quincunx behind them. Tail 
with a deep brown band on each side. 

In. Lin. In. Lin. 

Length to vent 3 2.25 Length fore limb 4-6 

" to axilla 11.75 " hind limb 7* 

" to ear 5-6 

A single specimen of this interesting species is contained in a collection 
from Porto Rico, West Indies, sent to the Smithsonian Institution bj George 
Latimer, correspondent at that island. 

C. BAORJB. IHploglo9su8 Goctcau, Hist. Isle Cuba, Dum. Bibr. y, 602. 
Hab. — The whole of Cuba. Mus. A. N. Sci.; Smithsonian. 

Celbstus phoxinus Cope, sp. noy. 

A fusiform species, the body rather stout and flattened, the outlines tapering 
gradually to end of muzzle and tail. Head flattened, with strong canthus ros- 
tralis, and concave loreal region. Postnasal and postloreal longer than high : 
preloreal higher than long. Five supraorbitals ; scales behind postparietals 
not larger than those of the nape. Dorsolateral angle strong on scapular 
region. The eighth upper labial is the first one angulated above ; rostral plate 
broad* and low. The limbs, when pressed to the sides, fail to meet by the 
length of the hand. Keels of the scales strong. Tail slightly compressed. 

Above light gray ; sides from orbit to groin dark brown, with regular ver- 
tical brown bars, which are margined behind by a close series of light spots. 
Two series of small brown spots on each side the dorsal region, the median 
stronger on the nape, all vanishing' behind. Below immaculate ; limbs with 
brown light-edged cross-bars. 

In. Lin. lo. Lin. 

Length to vent 3 3- Length to orbit 3* 

" to axilla 1 2-8 Greatest width head 4-8 

" forelimb 8-6 Length hind limb 1 0-1 

This elegant species was found by Dr. D. F. Weinland, near Jeremie, Hayti, 
and was placed by him in the Museum Comparative Zoology, Cambridge, 
Mass., in care of Prof. Agassiz. 

Celbstus wbinlandii Cope, sp. nov. 

This species is near the last, but is less regularly fusiform ; the body, and 
especially the head, are less depressed; the canthus rostralis is depressed and 
the loreal region plane. Both loreals higher than long, and the seventh 
upper labial is the first angulated above. Rostral deeper, rounded above. 
Five supraorbitals, separated from parietals by but one plate besides fronto- 
parietals. Auricular opening small. Limbs when pressed to sides meet. 
Larger median carina of scales wanting on those of anterior nape and tail. 
Vent with three cross rows, rather larger scales in front. 

Below the dorsolateral brown band is another formed of spots in line ; they 
continue with a vertical series of brown spots on the sides. Ground above 
dark brown ; sides of neck and gular region brown-lined. Limbs with brown 
reticulations. 

In. Lin. In. Lin. 

Length to vent 3 6-8 Length fore limb 9-7 

" to axilla 1 4- " hind limb 1 2-4 

» to orbit 3- Width head 5-9 

This species is found on Gonave Island, on the western side of Hayti. Mus. 
Smithsonian. From T. Younglove. Named in honor of Dr. F. Weinland, M.D., 
of Frankfort o. M., who has contributed much to the history of the Reptilia 
of Hayti. 
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lis species, though larger than either of the precediag, poueiMi a uon 
a mozile; the froat is plane Min D. phoiinae, hot the enoat lighllj 
ex, thongh less so than in 1>. weinlandii and with obtase canthns 

•alia and plane loreal region. 

le (siith or) seTenth upper Ubial is the first angalated abore, while the 
irbitul and lower poitorbilal plates are shorter and deeper than in the pre- 
ig species ; both loreals higher than long. There are two plates besides 
ron to-parietal between parietal ajid the posterior of the five supraoTbitsla. 
le limbs are short, and when pressed to the side fail to meet bf the length 
e hind faot. . The digits of the fore foot are relativel; shorter aod weaker 

in the two species preceding, 
le eje fissnre is small, measuring 3-i times from its hinder maigin to tbe 

bat twice in the D. weinlaodii; Uis less than doable the diametei of 
neatas. Transrerse series of scales, tram groin to above middle of meatus, 
ty-fonr ; those of tbe tail keeled like the rest. Three rows larger preansl 

In. IAb. In. Ui. 

1 length (7tail reprodac«d.) 8 Length fore limb_ 9- 

[thtorent 4 1- " bind limb ^.... 13-fi 

to orbit 4-5 " hind foot. 6-3 

itest width head T-& 

'onnd color cream, almost obscured above b; man; lonfptadinal bands 

lines of bright ba; ; these are more or less broken up, of irregular width, 

often confloeat. Top of the head and sides closelj spotted with baj, on 

latter region in a longitudinal direction or in lines directed obliqoelj 

awards and forwards. A dorsolateral band of ground color extends from 

rciliary region, more or less complelelj to the iliac, apd is baj nuiigined 

w and sometimes above. Throat and belly uniform ;ellew. Limbs bay 

vitb white spots. 

om Island of Navassa, W. I. From W. J. Rasin. 

le collection sent to the Smithsonian Institution ftom this small Island 

LSts of tbe folion-ing species: 

Typhlops sulcatns Cope, Hetopocems comntas Wagl., 

Ungalia pardalia Qosse, Celestas badias Cope, 

Liocephalus ecemitus Cope. 

IBTUS BTiNUHtrs Cope. ZHplogloitm Cope, Proc. A. N. Sci. Phil. 1863. 

om near Jeremie, Bt. Domingo. Mas. Compar. Zoologj, Cambridge. 

append a description of another specimen, referred to this species with 

lis is a large species with broad head, and short oinzzle, the latter being 
ter than the width between anterior margins of eje fissures. First upper 
tl angnlated above the seventh ; suborbital and lower postorbital elongate, 
owed. Nasal very small ; preloreal higher than long, loreal nearly square. 
it convex, cantbus obtuse. Eje fissure one-ba!f distance to meatus of ear. 
ghtj transverse rows scales f^om above meatus to groin. - Supranasal 
>s small, narrow, the posterior nearlj divided bj the anterior (right) angle 
IB elongate intemasal. Scales with from 26 to 35 keels, a median one 
n stronger on some. Two scales bound the parietals in front besides 
fronto -parietal s. Four rows large scales in front of vent. The limbs 
led U> the sides nearly meet. 

ght-brown, with three rows of small subqnadrate dark-broim spots on the 
an dorsal region. Limbs brown with light spots arranged iif indistinct 
i-bars. Bead above light-brown with darker shades ; labial plates above 
below broadly brown margined. Below immaculate. 
!Ogth to rent 6 in. 9-T lin. To orbit 6 1 lin. Width head behind 9-6 lin. 
number of digits in this single specimen exhibit a loss of tbe claws, others 
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hare lost one, two or three phalanges. This mnj have a natural canse, since 
the allied genus Panolopus is deprived of these members entirely, though with 
well developed limbs. 

From Gbnave Island, near Hajrti. From Thos. Tounglove. The reptiles 
foand by this correspondent in this Island are : 

Homalochilns fasciatus Fisch., Diploglossus weinlandii Cope, 

Dromicus parvifrons Oope. (2>. pro- Diploglossus ? stenarus Cope, 

teniu Jan), Ameiva chrysolaema Cope, 

Uroraacer catesbyi D. B., Trachycephalus marmoratus D. B., 

Uromacer ozyrfaynchus D. B., Lithodytes lineatns Grav., 

Liocephalus. 

GiLBSTUB occiDUUB Qray, Gatal. Laeerta oeeiduut Shaw. Diploglonut ShawH 
Dam. Bibr., Erp. Gen. y, 590. 
Jamaica. Mus. Smithsonian. 

GiLssTUB iMPBBSsus Gopc, spec. noT. 

This is an elongate species with a tail cylindric for its proximal half, a little 
depressed at base ; the body is quite cylindric and the limbs short. The ear 
is large and the head abruptly widened at the temples. The muzzle is short 
and flat, and the superciliary regions are slightly elevated above the frontal 
plane. Loreal region grooved. Ten upper labials, of which the eighth rises 
between suboculars. Postnasal distinct, prefrenal much higher than long, 
frenal square, two preoculars. Scales with equal keels, their hinder halves 
depressed. 

The limbs appressed to the sides fail to meet by the length of the anterior 
without the hand. 

In. Lin. In. Lin. 

Lengrth to posterior edge ear... 10-2 Length fore limb 11*66 

" to axilla 19.Y5 " hind limb 15-3 

" to vent 3 8-Y5 " tail (reproduced) 5 9- 

Golor above olivaceous, below yellowish. Back and sides crossed by about 
18 narrow brown l^ars, which are three times broken and alternating on each 
side the middle line. Tail cross-lined, throat and breast cross-banded less dis- 
tinctly. Lateral plates, a short band behind orbit, and four quadrate spots 
above throat and axilla, deep brown. 

Two specimens in Mus. Academy from Jamaica, collected by Charles B. 
Adams. 

Gblestus stbiatus Gray, Ann. Nat. Hist, ii, 288. Catal. Brit. Mus. IHploglaatus 
cUflii Dum., Bibr. v, 596. 
Jamaica. Mus. Academy, Phila. 

GsLtSTUB owBNii m. DiplogloMut Dum., Bibr., do. {Oneyda) Gray, Catal. B. M. 
Habitat, — Unknown. (Mus. College Surgeons, London.) 

AMEIVA Cuvier. 

Ameiva chbtsol^ma Cope, sp. nov. 

Char. — Twelve seties abdominal plates : no horny tubercles on the heel ; 
median and lateral gular scales equal. Frontal undivided, supraorbitals four. 
Teeth mostly bicuspid. Olive with numerous series of white spots, sometimes 
indistinct on dorsal region. Gular fold black, throat yellow ; belly green and 
yellow. 

Description. — One of the larger species. Four parietals and one interparietal, 
snbequal. Two posterior supraorbitals bounded by granules within ; frontal in 
front nearly broad as long ; prefrontals longer than broad. Nostril in nasal 
plate near suture. A postnasal, one very large frenal, two preoculars and two 
Buboculars. Labials 6 — 7, the anterior in both series very narrow. Infralabi- 
als eight in lower series, three in upper behind, all separated from labials by 
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:B. Qalar Told macgined broAdlj with granules, with three larger serin 

gonal Bcslee. 

liaJs rather Bmall, id Beven rows above, and two below, not eeparaled 
tebrachialBbjgraoolet, bot joining an area or small scales in seven rowa 
and ending in one row of broad and one of narrow antebrachiale be- 
'ostbracbials small, three rows larger. Tibial plates in four rows, two 
:r face, the outer of seven plates, of which the third and fourth are ver; 
Outer toes JQSt exceeding inner. Femoral pores twenty. 

In. Lin. In. Lin. 

ngth 16 9. Length to orbit 8- 

to vent ~ 6 ft' " of fore limb 3 1- 

to edge collar. . 1 10.5 " of hind limb 3 9- 

of anterior claw 3- " of hind foot 1 10-5 

-green with five aeries of small white spots on each side, and seven on 

lal region. The latter lend in a smaller specimea to form two pairs of 

lete dorsal stripes. Upper arm and hind leg with small white spots. 

two series white spots on the lateral abdominal scales. Latter black- 

o-yellow margined, 

Jiterior claws of this species are particularly large, and slightly carved. 

re twenty teeth on each maxillary bone, which are nearly all bicuspid, 

gest cusp posterior. In one individual there are mingled with these, 

irly, three tricuspid. 

specimens sent to Mus, Smithsonian from Qonave Island, on the wesl- 

I of the Island of Qayli, bj Thos. Younglove. 

OPHIDIA. 
TYPHLOPS Schn. 

^cieseihibitsniostof the characters of the T. lumbricalis. These 
presence of a preocular plate, the obtnseness of the mnzzle plates, four 
ibials, a nasal entirely divided by the suture through the nostril, and 
ongitudinal rows of scales. 

Sa in the much greater prolongation and depression of the mniEle, 
more slender form of the rostral and nasal, and greater prolouga- 
kwardsofthe upper part of tbe preocular. In the existence of a strong 
ilong the sutures of these plates, giving the muzzle a trilobate outline 
ive. In similar deep grooves along the upper sutures of the labiala and 
the small frontal superciliary and interparietal scales. These scales 
larger than those of the body ; a pair in place of tbe parietals are 
The body is more slender than in T. 1 u m b r 1 cali s , the length of 
catering it 44-1 times. Tail short, acuminately conic. The length of 
lie beyond the mouth equals from the nostrils to the opposite side of 
al plate, or one-balf ibe tail's length. 

pale yellowisb-brown ; a darker brown line in the middle of each row 
I, on the anterior third of tbe length. 

length 6 in. b-2 I. ; of tail 1'7S 1. ; greatest diameter 2 lines. 
Mcimen in Uus. Smithsonian from Navassa Island, southwest from St, 

UNOALIA* Gray. 
Ai( Bibr. yelophit Hallowell. 

-five individuals, representatives of this genus before me, indicate 
r namlier of species than are at present recognized by aatnralists. 
the additional ones have been already named and imperfectly dc- 
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I. Scales in twentj-seyen rows, keeled. 
GftstroBteges from 200 to 209 ; five or six lateral rows 

smooth ; jellowwith black end of tail milahuba. 

Gastrosteges 169 — 189, nine or more lateral rows smooth ; 

brown with rows of brown spots ; tail not black.... pabdalib. 

II. Scales in twenty-one — five rows. 
«. Scales keeled, a larger dorsal row ; 

Gastrosteges 168; scales in twenty three rows; gray 

with small dorsal spots cava. 

Att, Scales smooth, dorsal rows equal. 
Short, stout, gastrosteges 142 — 150 ; head lanceolate ; 
scales in 23 — 25 rows ; brown or gray with usually 

dorsal and lateral spots vaoulata. 

Long slender, head small lanceolate ; gastrosteges 202 — 
5; scales 21 — 3 rows; yellow with nearly complete 

broad brown rings or half rings sbmicinota. 

Long slender, head broad short; gastrosteges 211, scales 

25 rows; brown with six rows of black spots dipbadina. 

The normal number of postoculars in this genus is three, but variations 
are not unfrequent. Thus a specimen ofU. maculata has but two postoc- 
ulars on each side, another has two on one side only. Another has a com- 
plete circle of five scales round the eye on one side, and three postoculars on 
the other. I have seen no specimen with two preoculars as in the specimen 
figured by Jan as T. distinctutj but as the species does not appear otherwise 
different from 27. maculata^ I suspect that this character also falls within the 
range of the variations of the latter. 

Umoalia mblanuba Gray, Boa^ Schlegel. 

There are two varieties of this species. 

ft. A narrow brown vertebral line; crown not spotted; (Ifotophis biearinatus 
Hallow.], three specimens from Cuba, two of them from the east ; one with 
two keels on the vertebral row, the others with one. 

0. {Boa tnelanura Schleg.) Two dorsal series of brown and l^ray spots, top 
of head much spotted. Five sp. from Cuba. 

Unoalia pabdalib. Boa Pardalia Gosse, Ungalia maetUata Gosse. 

Var. at. Shorter, gastrosteges 169; eight rows of spots, belly blotched. 
Oiie ep. from Jamaica (Adams coll.) Smithsonian, 5*763. 

/?. U. bucculenta Cope. Larger, gastrosteges 186 — 9; four rows of 
spots, dorsal pairs much confluent, belly specked ; head swollen behind. Four 
specimens from Navassa Id. Mus. Smithsonian. The largest of these 
measures 25 inches in length. 

Unoalia cana Cope, sp. nov. 

This species is intermediate between the U. pardalis and U. maculata 
in many respects. Superior labials ten, all higher than long ; orbitals 1 — 3. 
Intemasals longer than broad ; prefrontals broader than long ; postfrontals 
pentagonal, nearly equal sided. Temporals 3 — 3 — 4. Scales, except six exter- 
nal rows, weakly carinate. Muzzle narrow, acuminate, head rather wide be- 
hind: diameter of eye a little over twice in length muzzle. Total leng^th 13 
in. 9 lin. ; tail 16*5 lines. General form neither very stout nor slender. 

Color gray brown above, below yellowish gray, densely punctulated at 
middle of gastrosteges. A series of tolerably approximated transverso-dorsal 
spots, which are short, and little distinct, in some specimens almost wanting. 
On each side on the third row of scales is a series of black dots two or three 
scales apart. A brown band from eye to side of neck, the labials beljow it 
yellowish ; mental region yellowish. 

Several specimens from the Bahama Island of Inagua sent to the Smith- 
sonian. 
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mcDLiTA Ota;. TVo/iiifapftu Bibton. Tr^d-gtUt ditlaetiu Jto. 
it Icon graph ie. 

OTTB large spota on each side, the npper Beriea nsnallj coaBncnt ; 
iea each aide the rent extending half across it; eight specimena 

rows small spots on each aide, those of the dorsal rowa aepante; 
lotchea on the bell/. Three ap. from New Providence ; Bahamaa. 
withODt spots or with traces only. Three ap. from Nev Proti- 

pecies two or three labials maj enter the orbit irrespective of the 
postoculara. 

IBHIC1H0TA. Unff. macalala, Tat. irraicbieta Qaadlach and Peters, 
erichte PrEnaa. Acad. 1864, 388. 

i handaome and diatinct species, deaciibed as a Tariet/ as abore, 
ibl;, though the antbora have not noted its eaaential pecaliaritiea 
ions of bod; aod the number of scnta. 
lecimena (2 Smithsonian, ST46) from Eastern Cnba. Chaa. Wright. 

a loDg alender species, mach compresaed, with slender neck, 
Sat and broad head ; ita form ia thus more like that of Dipaaa than 
r of the genus. The anterior npper labials are larger than 
Iher apeciea, the aecond teachiog to the preocular oq one 
vithin a hair's breadth on the oth?r. Ten labials on one aide, nine 
her, two only in orbit. Ocnlara 1 — 3 i temporala 3 — 3^4 ; inler- 
1 prefontals of equal length \ occipitals short, separated bj two 
ight dorsals, and the basal series of scales larger tban tbe lateral 
oe of the latter slightly roof-ahaped. Two pairs of longer geaiaU. 
I larger than in the other species, its diameter entering the length 
zle l-B times. The width of the head behind nearl; eqnal ita 
m the end of the mnzzle to near tbe ecd of the occipitals. The 
if Ih^ body an inch behind the head, one half that of the thickest 
1 body. Uroategea 42. 

bove a deep reddish brown, with a row of black spots on each aide 
1 line about two scales wide, and always distinct, and two atterno- 
uf smaller black spots on each side. A aeries of blackish crosa- 
e belly, two and three scuta apart, aometiipea divided and alterna- 
le the first row of acalea ; no spots for two inches behind the chin. 
. above, vith a darker spot on the occipital region. Ground color 
lowish brown. 

ngtb 15'5iD.;of tail 2 in.; of gape 6l1n. 

— Cnba, section unknown. Discovered by my friend Prof. Foey, 
i, who sent a apecimea to tbe Museum of the Academy of Natural 

COLOPHRYS Cope, gen. no v. 
jnal. Anat shield simple, subcaudals divided. Two pair geniali 
Is ; no preocular or superciliary, the vertical forming tbe eyebrow; 
I. Scales amooth. 

)road, in aeveateen longitudinal 
ead allghtly contracted, obtuse, 
Rostral shield visible from 
efi-ootala moderate, their com- 
re lilUe leas than that of post- 
nasals large, as long as toreal, 
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poBtnasol longer. Vertical (frontal) angnlated in 
front, more acutely behind, where it has two in- 
tnres on each side, owing to its confluence with 
the Buperciliaries — the exterior being the posterior 
sntures of the latter. Parietals much longer than 
wide, only margining anteriorly the whole of the 
narrow single postorbital. Labials six, all higher 
than long except the sixth, which only is separated 
from the parietals by a single temporal. Second superior labial in contact 
with postnasal and more with boreal ; third and fourth with orbit and poet* 
ocular. Inferior labials seven, five in contact with genials. Scales in contact 
with parietal, 1 temporal, 4} squamae. Gastrosteges 144, urosteges 30*, in 
a second specimen 140 — 41. Length of largest specimen 12 Inches ; tail 2 in. 
1*5 lines. 

Color of upper surfaces a rich slate brown, very iridescent ; lower surfaces, 
including first series of scales with labial and rostral shield, red orange. 

Three specimens of this species were brought by Dr. Van Patten from the 
elevated country in the neighborhood of the city of Guatemala. It bears con- 
siderable resemblance to the Catostoma chalybaeum Wagler, but besides 
the lack of superciliary shieMs, its eye is smaller and the head more com- 
pressed. In the G. chalybaeum there are but six inferior labials, of 
which four margin the genials ; it has also shorter nasals, and a vertical 
more truncate anteriorly. 

CATOSTOMA Wagler. 

Catostoma habalb Cope, sp. nov. 

This species has, like that preceding and that 
following, seventeen rows of scales, of which those 
on the posterior part of the body and tail are 
weakly keeled, thus differing from the C. c h a 1 y- 
b ffi u m where they are smooth. It also differs much 
from the same in the elongated form of the head 
and the great disparity in size between the pre- 
and postfrontal shields. In this species the former 
are less than one-fourth the latter in longitudinal 
extent, and about half in the transverse. The su- 
praorbitals are very small and subtriangular, the 
vertical broader than long, and what is unusual, 
as much angulated anteriorly as posteriorly. Pa- 
rietals longer than broad, the anterior margin 
touching the postocular and superciliary. Supe- 
rior labials eight, the last only separated from pa- 
rietals by a temporal, which is large in two, small 
in one specimen. First labial very small, third 
longer than high. Inferior labials seven, four in 
contact with genials. Seventeen rows of scales, 

which are small and more crowded above the vent than in any other species. 

Gastrosteges in three specimens 131 — 3 — 4 ; urosteges in the same 25, 30. 
Color above. Including labial region and chin, iridescent slate brown ; 

belly and gular region pale yellow. Length of largest specimen 11 in. 1*5 

lioeB ; tail 2 in. 
This species is probably nearly allied to the C. si eboldii of Jan, of 

which but few peculiarities are described. Jan's account of the scutellation 

indicates a more elongate species no doubt distinct; the scuta vary from g. 

146—154, u. 34—8. 
Several specimens from near the city of Guatemala, presented to the 

Smithsonian Institution by Dr. Van Patten. Mus. Ac. Nat. Sci. Phila. 
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RBADIN^A Copt, 
enns Bhadinxa is nekrl; coeitensiTe with HeaicDgnathaa Jan, t>nd 
GuDther. Ablabea of Dam. Bibr. wiu, however, establilhed on the 
1 ru fa la of Schlegel, which bae the prolonged Heciea of gastric 
hjMB, and is therefore quite differeol, while HeoicognalhaB i< 
riied b; a peculiar Btructure of the maodible, which bd far aB 1 am 
:curs in onljone American ipecies, the H. anniilBtnsD. B. CoDie- 
lbs majority of species attached to this genaa belong to Rbadinxa, 
I. melanocephala D. B. etc. In the description of this la»t 
hree are miagUd, ae 1 have agcertaincd both from a reading of the 
d from BD eiamiaation of the originaU in Mna. Paris. One of theae 
. obtnaa, the other ia the true R. mal bd oc eph ala, which 
e deaeribed aa follows, and the third is a species aa yet ondeacribed, 
^allLygophia nic agua Cope. Dum^ril and BibrongiTs both the 
Gaadaloupe and Brazil as habitats of their speciea, I snapect, 
. that the Bpeciipen of R. obtasa was accidentally ioirodnced into 
ontaining the other two, and that it is confined to South America, 
is not BQcommoD. It is Ggnred bj Jan in his Iconographie, as the 
pecimen ofB.melBDocephBla. Hla first apecimen of the aame 
i, ia our Lygophis n i c a g u a, a seipent with a diacranterian denti- 

DeIt.nielanocephBlaiB probably cooEned to Gaadaloupe aod 
Lboring islands. Its description has been so mingled with those ol 
>iher species as to require a redlscription. It ia to be regretted that 
type of the species, ahoald oot hare been figured in the beaatiful 
Jan and Sordelli. 

A MELANOOIPBALI. SaicognalhtM nttlaaocfpluilta D. and B., part. 
Toader and shorter. Common pre- and postfrontal suture 2j times 
, Irom vertical ant. sat. to end occip. aiiture, and equal diam. eye. 
tlittle longer than occip. Common sut. occip.=? anterior sat. occip.l 
.. deacendiag low on (aides of) loreal »eg. Loteat longer thsn 
ad 9 aup. lab., 4 and B or 47 6 and 6 in orbit; of the 3 behind the 
!i — Ist is higher than long, 2i longer tban higb, 3d and last of all 
ligh as long. Temporals 2 | 2 | 2 | the infer, of lat row between pe- 
antepenuU. labials. Yellow band round canthua roalralia and upper 
istr. plate edge of supcil. and across post, part of sapcil. and verl. ; 
'ea enclosed. Occips. brown, connected hy long, line with broad 
liar yellow edged, which is 6 scales long. Yellow Tertebc. band on me- 
sc. with occasioDal round brown spot on a single scale, amall round 
ud gaalrostegea. Labiala yellow, edged above with brown. Tail 10". 

Inadalonpe. Hdb. Parii. 

LYGOPHia (Fitz.) Cope. 
MiOAOCS Cope. EnieognatSut melanotephalut Jao, Iconographie Liir. 
b. 1, fig. 4, (not of Dum. Bibr.) 

of Gomm. suture of pre- and postfVont. ODe-tbird dist. ftoxa anter. 
rtic. to end of romm. snt. of occipitals. Vert, long, sides straight, 
as long aa comm. aat. occip. Occip. long, a little divaricate at tipe. 
i^=COmm. antare pre- and poatfronts. ; T sup. lab. ; 3, 4, G in orbit ; 
it, higher tban long, Bth longer than high, boreal higher tban long. 

2, IT r. Bc. Below jellow, immacalate, near end of gaslroet, a 
>ot, forming together lougitud. line. Above this line brown, 

4tb lowof sc, forming band with numerous light poicta miled ; and 
) rows where a median longttnd. band is formed with nndnlatory 
. varied with whitisb points. On aater. part body the intermediate 
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pale lateral band crossed hj rertical brown bars. Dark spot on nape and 
middle of occips., which are bordered all roand with pale and have a pair 
pale spots in middle (Tropidonotas style.) Superciliar. with a posterior bor- 
der. Tail V^ V'f. Total 36'-' V^', 

XEKODON Boie. 

A review of the species of this genas is given by Gunther in Ann. Hag. N. 
History, 1863, 363, in which he enumerates six species. He omits the East 
lodian species, and places them in Tropidonotas in his volume on the Reptiles 
of British India, — an arrangement which I had long thought necessary, on ac* 
count of the hypapophyses of the posterior vertebrae of the latter (vide Proc. 
Acad. 1864). Jan places Liophis blcinctus of Dum. Bibr. with Xenodon 
gigas D. B., a closer approximation to nature than any other arrangement. 
He, however, regards them as a genus distinct from Xenodon, the truth of 
which position I doubt, and refer them both to Xenodon. The species of the 
latter genus will then be as follows, two not previously known being added : 

I. An orbital ring of scales. 

X. bicinctus. X. gigas Dam. Bibr. 

II. One labial entering the orbit. 
X. irregularis Gthr. 

III. Two labials entering orbit, 
a. Eight superior labials. 

/9. Anal bifid. 
X. severusL. X. neovidii Othr. 

^. Anal entire. 
X. colubrinus Gthr. X. suspectus Cope, sp. nov. X. angustiros- 
tris* Peters. 

««e. Seven superior labials. 
X. rhabdocephalus Boie. 

I have before me, of X. g i g a s two sp., X. severus five sp., X. neo- 
vidii one sp., X. colubrinus three sp., X. suspectus one sp., X. 
angustirostris four sp. 

XlMODON SU8PB0TU8 GopC. 

Scales in nineteen longitudinal rows, in transverse series and very imbri- 
cate. Body rather slender, compressed, head distinct ovate, plane in profile, 
the muzzle not depressed or arched. End of muzzle not projecting; eye 
large, contained \\ times in length muzzle, and 1} in interorbital width. 

Prenasal more elevated than postnasal ; loreal large, higher than long. 
Two postoculars, the superior considerably more elevated, in contact with one 
temporal, which is higher than long ; sixth and seventh labials higher than 
loog, the seventh not reaching postoculars, separated from occipital by two 
temporals. Last labial a little longer than high. Supraorbitals each a tri- 
angle truncate anteriorly. Frontal nearly long as broad, subtriangular, the 
occipital sutures being very short. Occipitals very short, subtriangular, sides 
concave, width equal common suture. Inferior labials 9 (one less than other 
species) ; genials, the pairs short, equal. Gastrosteges 134, urosteges 35. 

Color : above a bright dark olive, with fourteen blackish cross-bars con- 
tracted in the middle, as wide as their interspaces ; the ground color appears 
in the middles of these bars, reducing them to skeletons. Sides of belly 
black, with irregular bright yellow spots, most distinct on the end of every 
other scutum. Top of head with ground like the back, and, like it, thickly 
covered with black specks. Sides of head and of muzzle black, speckled 

* Two specimens of this species are in the museum of the Academy, presented by Drs. 
vmlaer and Le Conte. Two other specimens, of unknown locality, are to be referred to the 
Bune. 
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iritb yilloir, on the temple ftbrapt); bonndad kbo*e bj the oUt« in m line to 
rictns. LMbial plates irith a ;ellow blotch In the middle. An indietinel 
brown band on each aide the head Trom the occipitala bkckwerdl. Throat 
blight /elloir, with black blotcbeg behind, which eontinaes on the anterior 
fonrth the length. Bell; brown, clotided yellow laterally, becoming blaclter 
behind ; tall yellow below. 

Total length 22 in. 4 1.; of tail 3 in. i of gape II 1. 

This, Ihe brighteit species of the genoB, was broagbt trout Lake Jose Aisu 
by the Tbayer BipedittoB to Braiil, ander direction of Piofeiaor Agaisii. 
U. G. Z. 363. 

BUT.«H1A Bd. Qird. 
Edtshu PBtHu Cope, sp, aov. 

This is a handiome and pecaliar species, being the only one of the genna 
which is croBB-banded. 

Scales in nioetees rows. All keeled except the Srst. Qeneral form much 
main B.sirtalia. Head rather abort,' mncile ohtnie, eye large, so percili- 
t,Tj plates arched. Diameter of eye equal from aame to rostral plate along 
the lahiala. Frootal shortened behind, with straight aides, -TG of parietal 
common Bntnre. Psrietals truncate behind. Upper lablaU eight, fonrth and 
fifth in orbit, Loreal longer than high, one preocnlar, temporals 1 — 2. In- 
ferior labicdB niae, sixth largest; geaials equal. Uroategei 63; anal 1; 
gastroBteges 161. 

Total length 23 in. 5 1.; of tail 5 io. ; to rictns orta 9 lin. 

Coloration. Above reddish-ollTe, crossed bj tbirty-Biz transTerse spots, 
which are of a bright brownish-red, with a narrow black margin. Tbey are 
separated hy tranaTerse intervals of only a acale in width, hence the black 
margins appear as paired cross-bars. These crosB-bars eitend to the first 
row of scalea, and are as often continnous on the side as not. There is no 
lateral stripe, bnt there are black spota on the corner of the end of the gaa- 
trostegea. The margin of the first brown spot is in form of two black lines, 
dlTeif ing trota the parietal plates backwards. There Is a brown bar in front 
of frontal, one on the frontal and snperciliariea behind (imperfect), nod a 
longitudinal on each parietal. So pair of light parietal spOtB. Labials below 
eye with the last black-margined, otherwise light olive. Below, a strong 
green, unspotted. 

This Bpecies is comnoQ near Cordova, Vera OroE, whence Francis Snmi- 
«brast has sent specimeos to the Smilhaoniaa Inst, and Has. A. H. S. 

ItASTICOPHIS Bd. Oird. 

UlSttOOFHie HSUNOt^HDB CopC, Sp. HOT. 

A slender species, with one preopercular plate, and amoolh scales tn fifteen 
lODgitadinal aeries. Loreal an elongate parallelogram, not encroaching on 
the preocnlar. Postocniars two, the inferior very small. Soperior labials 
nine, the fourth, fifth and aiith in orbit, seventh subtriangular, eighth and 
ninth longer than high. The tost mentioned are separated ^m occipitals 
by two horizontal aeries of temporals, each of three plates, the anterior of the 
lower, and posterior of the upper, the longest, lower posterior widest. Occi- 
pitals broadly emarginate behind, their width in front equal the common 
suture and foar-fiftbB frontal plate. Latter mach narrowed ; superciliaries 
broad, projecting. In tern aaals a little longer than broad, roetral jnst visible 
from above. Inferiar labials ten, postgenials considerably longer than pre- 
genialg. A row of plates in an open chevron bounds the occipitals and tern- 
porala behind. Bcatea of body not narrowed ; anal as in the genna, divided. 

Gaatrosteges 184 ; nroateges 12S. Total length 44 in. 31.; of tail 14 in. ; 
of rictns oris 1 in. 1 1. 

Coloration grayish- olive, all the scales with a narrow black border, which 
become longitadinal lines on the posterior part of the Ien|;Ui ; one of these, 
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on the line of the second and third rows of scales, extends thronghont the 
posterior five-sixths the length. A dark shade through eye. MidcUe half of 
gastrosteges jellow. 

From Yucatan ; A. Schott, of the Comision Cientifica. 

I had enumerated this as the M. bilineatus of Schlegel (Pr. A. N. S. 
1866, 127), but an examination of Jan's beautiful figure enables me to correct 
the error. 

LEPTOGNATHUS Dum. Bibr. 
Gunther, Jan. 

A review of the species of this interesting genus has been already given. I 
give here references to all the species, and descriptions of some new ones not 
contained in the Williams College collection. 

Leptognathub bucbphala Cope, Shaw, see Catalogue. 

Lkptognathus vabieoatus Dum. Bibron, Erpet. Gen. vii, p. 477. Diptadomo' 
ru8 Jan. 
From Surinam. No specimen of this species has fallen under mj observa- 
tion. 

Leptoqnathtjs oatbbbti Gunther, Weigel. See Catalogue. 

Leptognathus pavonina Dum. Bibr. Schleg., Erpet. Gen. vil, 4Y4. 
Guiana. 

Lbptognathus abticulata Cope, sp. nov. ^^Dipsas brenit Dum. Bibr.," Cope, 

! Proc. A. N. Sci. Philada. 1860. Not of Dum. Bibr. 

The most slender, compressed species of the genus. Muzzle very short ; 
frontal plate hexagonal, sides converging, length equal width ; occipitals 

I broad and squarely truncate behind, not reached by the vertebral series of 

plates. Fourth and fifth superior labials entering orbit, sixth nearly excluded 
by the long lower postocular. Temporals two — three, with one inferior addi- 
tional iu contact with postocular. Sixth and seventh inferior labials con- 
nected by one transverse plate. 

The brown annuli are wider anteriorly than posteriorly ; the second covers 
10} rows of scales, the seventeenth, just in front of the vent, 6J. The yellow 
annuli are of nearly uniform width — 4}^ scales, — and without spots above or 

f below. Top of head, sides, and upper labials in front of eye, all the lower 

labials, brown ,* rest of head with numerous short lines on the muzzle, yellow 

I or white. 

j Gastrosteges 215 ; anal I ; nrosteges 135. Total length 26*5 in. ; of tail 

6*75 in. ; of gape 6 in. 
From Veraguas, Costa Rica ; sent to the Academy by R. W. Mitchell. 

Leptognathus mixanii Gunther, Schlegel. Anholodon mikanii Dum. Bibr. 
1 vii, 1165. 

Eastern Brazil. 

Body not elongate, but much compressed. Head less elevated, and with 
flatter muzzle than in the last. 

Loreal square ; frontal nearly equally hexagonal, with straight sides ; occi- 
pitals elongate, rounded posteriorly. Third and fourth labials bounding or- 
bits, the anterior little higher than long, posterior two much longer than 
high. Temporals 1 | 2, all longer than high, anterior in contact with both 
postoculars. 

Dorsal cross-bands two scales wide, four scales apart, with zig-zag outlines 
from never crossing a scale. Posteriorly their extremities are broken off into 
a lateral series of spots. Belly with a series of elongate blotches on each 
side, which alternate with the lateral spots ; dusted with brown medially. 
Top of head dark brown, with five darker light-edged spots ; one on the junc- 
tion of prefrontals with frontal, on one onter posterior angle of latter, and 
one on each occipital iplate. Labial plates all reddish- brown margined. 
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jtroategei 16S ; Knal 1 ; urostcges 14. ToUl length 16 in. ; of t^ 3-75 

of gape S 1. 

»m B&biti, Brazil. Spec, in Mua. Academj, presented by K. D. Cope. 

is species has sot been described, bo far as tbe writer is aware, bat it 
Je aasiirned to its piece in consequeDce of an eiaraination of the origiDSl 
men, which was permitted the writer through the atteDtion of Prof. Jan. 
belongs to group 11, and bas but two postocular plates ; of its preoculars 
LDg can be said. Superior labials eight. There are four pairs of geniale. 
ml form less cOTnpressed than tbe Ijpes, with rather short bod; and tail, 
e wood-brown, with indistinct cross series of epoli. Below yellowish, 
ated with brown. Size not large for the genus- 
is species is eaid to have been brought from Hong Kong, but this Is alto- 
11 improbable ; it is probably Sonth American. 

other species, L, ineerlut, from Surinam, is named bot not described by 
and is therefore likely to remain tn«rlui. 
DHKiTHOS BBEvis Dum. Bibr., Tii, 4TB. 

is species is not described in sufficient detail to allow me to refer it to 
ace in this genus. It appears, however, to be different from any species 
enumerated, though it hae tbe coloration of eeveral Mexican species. 
lico, Dum. Bibron. 

*s Cope. See preceding Catalogue. 
B i)i«Q[riFASCiiT4 CopG. OjMiopliagui inaqui. Dnm. Bibr,, Tii. 
im BrsEil, with donbt. D. B. 

lONiTBUa NiBCLATA QUnther, Linn. Ptlalognathn* Dam. Bibr. Cotuher 
itntgatut Hallowell, Pr. A. N. S. ii, 214. See Catalogue. 



zzle short, narrowed, fVontnl plate longer than wide, with straight sides; 
itals not shortened, broadly rounded behind. Anterior three labials 
iw aod high, foniih and fifth only touching orbit. Siith upper labial 
. higher than long ; seventh much longer than high. Inferior postocnlar 
r than saperior. Temporals rather small, subeqaal, I | 2 | 3; loreal 
T than high. Siith inferior labial enlarged. Second pairgenialsLoDger 
wide, third pair wider than long. 

How annuli, 9} rows scales apart anteriorly, four rows distant poeteri- 
yellow rings, wider behind. There are twenty-three on the bod;, 
e on the tail. They are often alternating on the belly, which is other- 
Qulpotted. No whits markings on top of head. 

itrosCeges HI; anal 1 ; nrosteges 76, some doien or more at tbe tip of 
nil undivided in the individual at hand, 
tal length 19 in. 8 1. ; of tail 5 In. 3 1.; of gape 470 L 
im Central America ; one sp. in Mas. Academy ft'oni 8. D. Cope, pro- 
I from the traveller and rollector, Robert Bridges. 

loMATBUB BBiviFACiiH Cope. Troptdodtptoi bren/atUi Cope, Proc. A. K. 
ici. Philada. 1B66. 
im Yucatan. 

lOKATBUB TuaaiDk Cope, sp. noT. " Coehlioplugiu itueg^atdatut D. B.," 
;ope, Proc. A. N. Sci. Philada. I8S3, 34T ; not of Dnm. Bibr. 
is species has the head ver; little distinct from tbe body when viewed 
above, and tbe neck but little compressed. In profile the ft'ontal region 
D to be concave, and (he top of the mniile swollen both longitudinally 
ransversely. The internasals are bat little broader than long ; the same 
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may be said of the large prefrontals. Frontal hexagonal, scarcely longer than 
broad, with strongly conyergent sides. Occipitals narrowed, emarginate be- 
hind. Temporals 1 | 2 | 2, the anterior not large, in contact with both post- 
ocolars and fifth and sixth upper labials. Serenth labial bounded by two. 
The five anterior labials are higher than long, the two others a little longer 
than high, third and fourth entering orbit. Loreal longer than high. Eight 
inferior labials, fifth with greater transverse than longitudinal diameter. 

Gastrosteges 169 ; anal 1 ; urosteges 41. 

Color above a rich yellow-brown, with a series of black spots on the dorsal 
region, which are longer anteriorly, but separated by nearly equal spaces of 
1*5 to 2 scales ; length of third spot 7*5, scales of tenth, three scales. Behind 
the third spot the lateral portions are separated and sometimes divided, and 
extend to the ends of the scuta. Below nearly unspotted, except on tail. 
Gular region also immaculate. Head above thickly dusted with brown, paler 
on nape and top of muzzle. A pair of deep brown, yellow-edged spots on 
each occipital plate, converging behind ; labials brown-dusted. 

This is one of the most handsomely colored of the species, and of aberrant 
form. 

From the Northern part of the Paraguay river. 

Lbptognathus fasciata Cope. Tropidodipscts ftuciata Giinther, Gatal. Snakes 
Brit. Mus., 1858. 
From Mexico. 

Lbptognathus sartobii Cope. Tropidodiptiu do. Cope, Proc. Acad. Nat. Sci. 
1863, 100. 
Vera Cruz, Mexico. 

BATRAOHIA. 

pROSTHBRAPis iNOUiNALis Copc, gcuus et spccies nova Colostethidarum. 

Ckar. gmer. — Xiphisternum membranous (difficult to discover), manubrium 
a bony style, with cartilage disc; metatarsus slightly webbed, dilatations 
strong, each with two dermal scales on the upper side, separated by a fissure ; 
terminal phalanges small, T-shaped ,* tongue cylindric, free ; no vomerine 
teeth ,* belly not areolate. Pupils longitudinal. Ethmoid well developed an- 
teriorly, the prefrontals lateral, well separated. 

This genus is interesting, as constituting the second of the little known 
family of the Colostethidae, which was established by the writer in 1867. Its 
general appearance is that of a Phyllobates, and it is related to Colostethus 
much as Limnocharis is to the first-named. The two leathery scales of the 
pallettes are peculiar, and resemble those of the under side in Phyllodactylus. 
The distal phalanges are short, and extend very little into the dilatation. 

Char, tpeeif. — Muzzle and can thus rostralis angulated, the former project- 
ing, rounded, truncate from above ; the loreal region nearly vertical. Nostril 
nearly terminal, eye large, its long diameter equal to near end of muzzle. 
Membrana tympani concealed. Skin everywhere smooth, a weak fold on the 
distal half the tarsus. Free portions of the metatarsi only webbed, all the 
toes with strong dermal margin ; the fingers with a weaker one. Digital di- 
latations extended rather transversely ; two metatarsal tubercles, both small, 
inner elongate. Inner nares almost lateral, ostia pharyngea small, half the 
size of the former. 

Width head and jaws one-third length to end coccyx, and equal length head 
to opposite usual position of posterior margin tympanum. Heel to middle 
of orbit, wrist to beyond end muzzle. 

Lin. 

Length head and body 12-5 

** fore limb 8 

" hind limb 18-5 

" foot without tarsus 5-6 

1868.] 10 
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Color dark brownish-leaden, below dirty white. The almost black of the 
sides bounded below by an irregular pale border, below which are some dark 
marblings. The same border extends, with an axillary interruption, to the 
orbit, and continues on the upper lip as a series of light dots. A light band 
commences at the groin above, and extends to opposite the sacrum, convert- 
ing the dark color of the side into a half band. Femur and tibia dark, marbled 
before and behind. 

From the river Truando, New Grenada. Brought by the expedition under 
Lieut. Michler, by Arthur Schott. This species and the Dendrobates t i n c - 
t o r i u s Wagl. were accidentally omitted from the report of this expedition, 
published in Proc. Acad. 1862, 355. 

BUFO ARGILLACEUS Cope, Sp. UOV. 

Ridges of cranium superciliary and supratympanic ; no parietal branch. 
Parotoids elongate trigonal, the long angle prolonged towards the sides. Two 
weak metatarsal tubercles. A tarsal dermal fold ; toes little webbed. Muzzle 
elongate, not much depressed or projecting beyond labial border. No pre- 
orbital ridge ; superciliaries nearly parallel. Skin rather finely rugose. 

Males olive-giey ; females with a pale vertebral line, and a series of brown 
spots on each side of it. Crown, lips, and below unspotted. Length of head 
and body 2 in. 9 1. 

This species is to be compared with the B. granulosus of Spix, which 
it represents in another region. It differs in lacking the preorbital ridge, and 
having a longer muzzle. 

Numerous specimens in Museum Smithsonian from Colima, Western Mexico, 
from U. S. Consul, John Xantus. 



Second Supplement on some New Raniformia of the Old World, 

TOMOPTEBNA LABROSA Copfe, Sp. UOV. 

Head raniform, little elevated ; end of muzzle recurved, loreal and subor- 
bital regions concave, the edge of the maxillary region strongly projecting. 
From orbit to margin of jaw below it less than diameter of tympanum, two- 
thirds that of orbit. Tympanum elliptic, subvertical, about '66 long diame- 
ter eye fissure, latter '2 greater than from edge of same to external nostril, 
and 1*5 least interorbital width. Frontal and prefrontal regions slightly 
grooved medially. Vomerine teeth in two very short, nearly transverse, lines 
opposite the middle margin of the inner nares. Latter large, about equal to 
ostia pharyngea. 

When the limbs are extended the carpus attains the end of the muzzle, 
and the heel the middle of the orbit. Tarsus equal third toe without last 
two phalanges. Cuneiform shovel small for the genus, equal inner toe less 
the last phalange. Webs large, measuring *66 the third and fifth toes. 
Thumb longer than second and fourth fingers. Skin of upper surfaces with 
numerous narrow irregular folds ; eyelids slightly rugose behind. A strong 
fold above the tympanum decurved behind it. 

In. Lin. In. Lin. 

Total length head and body... 2 4*5 Length tarsus 6* 

" " hind limb 3 4-5 " foot 1 

Length tibia -13 Width head behind 1 

Color above gray-olive, with paired blackish spots, on each side a light 
vertebral band. The anterior of these are a triangular blotch on top of muz- 
zle and band across middle of each eyelid. Side of head blackish-gray with 
a pale gray band on end of muzzle, one from front.of orbit to lip, and one 
below eye, longitudinally past lower edge tympanum bordered by blackish 
from orbit backwards. Femur with three, tibia with four, and outer edge 
foot with four blackish-gray crossrbars^ femur pale-brown behind. 
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This species is more slender in form than the others of the genus, and ex- 
hibits a fuller palmation of the feet ; it does not differ more from the species 
of Hoplobatrachus Pet. than the Ranae do among themselves. One spec. 
(282) has the whole upper surface of the bead, and a broad vertebral band 
yellow. Of the types are two specimens (No. 283) in Museum Comparative 
Zdology, Cambridge, all from Madagascar, presented to Prof. Agassiz by G 
Wl Goodhue. 

TOMOPTBBNA POROSA Oope, Sp. UOV. 

Toes nearly completely webbed, 2-3 phalanges of the fourth toe free. Muz- 
zle obtuse ovate from above, decurved in profile, as long as diameter of eye- 
slit. Top of front and muzzle plane, canthus distinct, contracted, obtnse 
loi^eal region with a longitudinal concavity. Tympanum round, nearly as 
large as eye, distinct-. From orbit to maxillary border '66 diameter tympan- 
um ; lip rather prominent below orbit. Vomerine teeth in two fasciculi op- 
posite middle or hind margin of choanae, nearer each other than margin. 
Cfaoanae smaller than the large ostia. 

Fingers with very small web at base, thumb longer than second, equal 
fourth. Tarsus of extended limb beyond end muzzle ; heel to front of orbit. 
Tarsus 2'3 times in longest toe. Cuneiform shovel 2*66 times in tarsus. 

In. Lin. In. Lin. 

Length head and body 2 1*75 Length head to tympanum 

Hind limb 3 3 75 behind 8-25 

Tibia '11 Width head same point 9* 

Hind foot 1 -7 

A glandular dermal fold from above tympanum to above groin on each 
lide; the greater part of the eyelid glandular and covered with pores. A 
glandular fold from angle mouth to behind above axilla. No tarsal folds. 

Color above broWn, with dark-gray shades ; in one specimen an imperfect 
pale-gray vertebral line. Under surfaces white, sides coarsely and hand- 
somely marbled with brown and white below and gray above. Head dark- 
brown, a pale line on the lip, a slight margin to lower lip. Femur brown 
with pale marblings. 

This species is abund|Lntly different from those hitherto known, and seems 
to indioate that the genus Hoplobatrachus Peters is less distinct from Tomop- 
terna than hitherto supposed. 

Three specimens (No. 30&), Agassiz' Mus. Compar. Zoology, Cambridge, 
Mass. From Kanagawa, Japan. From Dr. J as. T. Gulick. 

Htlorana lbftoglossa Cope, sp. nov. 

This species is most nearly allied to the H. temporalis Gnnther of Cey- 
lon. The points of difference are italiciaed in the following description : 

Hind limbs as in H. t e m p o r alis, and the fourth toe is only '33 longer 
than the third and fifth. Two well marked metatarsal tubercles. Yomerine 
teeth in two very short oblique rows commencing opposite the posterior 
margins of the choanse and directed backwards ; they are about as far from 
each other as from choanse. Thn^tie narrow^ not filling rami of jaws. Tym- 
pantim as large as eye ; latter contained 1*5 timea in length of muzzle^ extending 
beyond nostril. A heavy glandular dorsolateral fold, separated by a groove 
from another interrupted one below it. A deep groove from axilla to near groin. 
A thort glandular fold from angle of mouth. Muzzle flattened acummate at the end. 
Heel of hind limb to front of orbit. Fourth toe more than half length head 
and body ; no dermal fold on upper edge oftccriut. 

Above olivaceous, with a blackish band from end muzzle togroin^ margined 
with yellow below, from below eye to axilla. Pale yellow below, sides black- 
ish* spotted. Femora behind black, yellow veined. Limbs palerj rather close- 
ly cross-barred. 

Lin. Lin: 

Length head und body 21-5 Width head behind tympanum.. 7.75 

'' hind limb 20- Length hind foot ', 14-5 

186^.]- 
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'bree BpccimenB (623) id Mas. Compar. Zoology, Cambridge, Hub. From 
r BangoDD, Bannoh. Witb mauf otber raLunble specimenB, tbeae wen 
eared bf Wm. Theobald, Jr. 

.OBAHA STTBCOBULBt CopC, Bp. DOT. 

oartb toe Eomewhat more Ibaa half the length oF the head and bodj. 
a Uleral glaQdalar Tolds, the inrerior much narrower, not reaching groin 
n angle mouth. No groove on the side of the bell;. General form slen- 
, the bead elongate, the maizle prodoced, I'S length of eje fisaare, ihe 
tril meoaariDg two-fifths this dlBtance. Tympanum 66 the diameter of 
. Interorbital width equal from e;e to nostril. The middle uf the mela- 
|»ns meaenreB the end of the muiale, aa doea tbe proximal two-Gflhs the 
laa. Skin above smooth except on posterior iliac region, where are small 
18. Sides Bcarcelj glaodnUr. A delicate fold on tarsus ; one metaUrial 
ercle. Tongae rhombic, filling apace between rami, contracted a little 
ind. Vomerine teeth in two rather long aeries origin&ling at the front of 
choanre, and extend very obliquelj backwards, and well separated. 1'3 
langes of third and fifth Eoee free, and three ptaalanges of fourth toe, 
.bove gloas? bine, sides with a blackiah-blae band from end muzzle to 
in. Dermal folds and a band all around tbe upper lip brasaj jellow. 
lora behind speckled and marbled with yellow on a blackiab ground, and 
ti a dark longitudinal band below ; upper face tibia golden brown, not 
is-barred. Arm not croased-barred. Ererywhere below brown shaded, 
:st on tbe belly. In a yooDger specimen the belly is white and the upper 
races pale brown. 

Lin. Ud. 

gth head and body 16-1 Length hind limb.. 2.8 

" tibia...... , b- " to behind tympanum... 6- 

" tarsDB 4'B Width at same point 4-5 

" foot 8-25 

his very handeome animal is nearest in general characters to tbe H. m a- 
idactjla Gunther, a specimen of which was procured at ihe same 
ility, tIs. : Rangoon, Bnrmah, b; Wm. Theobald, Jr.) above recorded. Ita 
are macb less palmate than those of tbeH. chalconota, from Java, 
ch it also resembles. It Is one of the best illnstraiions of a genus which 
been particularly furnished among the Batrachia with beauty of hue and 
re. Has. Compar. Zoology (624—626), three specimens. 



Bnoal lAW In AGSB DABTCAKFUX Elirb. 
BY THOMAS MEEHAi;. 
oticing among the silver maple trees at Bristol, Pa., some trees which had 
leotly borne only pistillate flowera for many yesra, and had anbaequently 
bed forth branches which bore only male Sowers, it occurred lo me 
t possibly extended observations might enable me (o discover the law 
ich governed (he production of male or female forms respectively. 1 af- 
rards examined carefully some thousands of trees in blossom, and though 
liled in the immediate object, the discovery of the law, it may serve an 
ful purpose to place on record the facts observed in the investigation. 
he staminate Bowers are easily distinguished from the pistillate ones, not 
y by their larger Biae, owing to the development of the stamens, bat by 
pale yellowish-green of the filaments. The awl-shaped atyltaoflbe 
lale flowers do not project far beyond the scales, and are reddish-brown. 
I Bristol trees were about a foot in diameter, very healthy, judging by their 
tn smooth bark, and had probably been in fruit-bearing condition for at 
It ten years. The proportion of male to female trees was about equal. 
ire were many ioitsAcei of brancbu vitb male flowera which had perhaps 
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within the last three or four years pushed out on trees which had evidently 
once borne only female ones ; but in no instance did a female branch start 
out from a male tree. Having once began to bear male flowers, these 
branches continued to develop these only, presenting the appearance of an- 
other variety grafted on another stock. 

Returning to Philadelphia, noting every tree I met on the side walks, I saw 
a very few trees which had male and female flowers scattered promiscuously 
over the same branches. These are very rare; but the fact of their existence 
may have an important bearing on any attempt to evolve the laws governing 
the production of separate sexes. 

At Germantown I chose for the field of my investigation the large estate of 
Mrs. G. W. Carpenter, on which are many hundreds about twenty-five to 
thirty years old ; but amongst all these I did not note one which showed any 
tendency to branch into distinct sexes like those at Bristol, or any one with 
mixed sexes like the few seen in Philadelphia. All the trees were either ex- 
clusively male, or exclusively female. 

The parts of fructification in Acer dasycarpum have not, to my knowledge, 
been minutely described. It will be of interest, in connection with the sub- 
ject of this paper, to note them. 

There are three classes of buds on the tree : leaf-bearing, staminate. and 
pistillate. The leaf-bearing buds are formed of eight imbricated scales in four 
pairs, the scales all distinct and beneath the uppermost pair ; five embryo 
leaves, rolled up to look very much like imperfect anthers, form a sort of 
crown. The bud bearing the staminate flower, or rather which forms it, 
has also eight scales, the upper two uniting for nearly half their length, and 
recurved at their summits when the flower is fully formed, making a cup-like 
involucre, at the bottom of which arise five (rarely seven) corollas, which are 
separated from each other at their bases by a fuscous down. These corollas 
are about one-fourth of an inch long, the lower half tubular, the upper half 
funnel-shaped, the five (rarely seven) stamens arising from the base of the 
funnel. The filaments are double the length of the corolla, which we may 
properly term it. 

The female flower primarily resembles the other two in this, that it is com- 
posed of eight scales imbricated in pairs ; but what in the male we call a 
corolla is reduced to a pair of united scales not more than one-thirty-second 
of an inch in depth, united into a flattened cup, with the edges rather in- 
clined than to turn out. In the center is the two-styled ovary, and at its 
base arise seven stamens, although sometimes only four, generally five, push 
their anthers above the minute scaly cup outside. These anthers appear 
large and well-developed, but I have failed to find pollen in any one, and in 
no instance have I been able to find a perfect stamen like unto those formed 
in the staminate flower. These rudimentary stamens never push beyond the 
scales. Though classed as a Polygamous species by authors, it would appear 
from these observations a monoeciously Dioecious plant. 

In trying to classify my observations, in order to evolve some sexual law, 
I found that vigor made no difi'erence ; weak trees or weak branches were 
alike male or female Some individuals are more years coming into flower 
than others. I fancied I had once got a clue in the fact that in the com- 
mencement of my observations I found numerous specimens of great size 
which were apparently commencing their fruiting age, and which were female 
trees in all cases; but at length I discovered two trees of the same character 
of the masculine kind. 

The only positive fact in relation to the matter seems to be that the sexual 
character of the maple is not unchangable after the infancy of the tree; and 
that the tendency of development is from female to male. 

1868.] 
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April lOi. 
Isaac Lea, LL.D., in the Chair. 
ty-one members present 

following was presented for publicatioD : " _ . 
1 new species of Unio of the United Sutee." Br 

April lAik. 
Mr. Vaux, Vice President, in the Chair. 
]ty-nine members preseuL 

April 2\tl. 
Me. Vaui, Vice-President, in the Quur. 
ty-four members precient. 
allowing was presented for publication : 
<s on some singular species of Unio." By Isaac Lea. 
ter from Mr. A. R, Roeasler, dated Wadiington, Apri 1», »^ 
iting that he had examined a specimen of tin Elooe, fztm -iit 
of fronton, Mo^ and had found it to contain a " t«tt fim- 
eentage of metai" 

«nth remarked that be had examined specimoit (^ the Im 
if Mis:sonri, and fiiODd that they contained ooIt ^ jiiiiwil 
the Ion of orcL 

April -Hitk. 
Mb. J0& JcAX^ in the Chair. 
three members pre^nl. 

signation of Mr. Samuel JeaIle^ as a nmnher of the Am- 
is read and accepted, 
ath of Mr. lioutc Barton was annonoced. 
llowing gemlemen were elect*'! merobere ; Dr. H. C fW 
Charlt* Wilson Peale, Mr. Benj. Bnlloek, Mr. Thtis. Web- 
Dr. E. Dyer. 

H, Turner, U.S.A^ was elected a convspoodenL 
orahlo rejvn of the committees, the following papers wefe 
) be published ; 

Ob a law TTICIAL ia CKTOmx. 
BT THEO. D. KAXD. 



ainkird in GInf and !«ftB! ihrc^cii aac 

iwilinp t>*iwf*ii tryftili of nrt^iuM of iron >ad ibt etytt- 

C»rbon»l* is imwiied. Color p«Jc reUcoiBk^TMS, »«•«- 
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tinfes jellow. Stracture fine granular, approaching micaceo'as. Hardness 
2—2-5 S. G. 2-05. B. B. alone blackens slightly and fuses rather easily to 
a white slag. With carb. soda fuses readily and with eflPervescence to a green- 
ish bead. In borax dissolves readily iroa reaction. In microcosmic salt dis- 
solves readily, except silica skeleton, bead yellow while hot, bluish opalescent 
when cold. In closed tube yields acid water. 

With considerable difficulty 0-679 gm. of the mineral, free from admixture 
was obtained and submitted to analysis with the following percentage result : 

Water 3-42 

Fluorine -75 

Silica 36-49 

Sesquioxide of iron 7-^4 

Alumina 24-09 

Soda 16-03 

Loss 11*68 



I 



100-00 
The very small quantity of the mineral which could be procured prevented 
a more satisfactory result, but from the foregoing characteristics I feel justi- 
fied in pronouncing it a new species, and hope that a larger quantity may be 
procured and a correct analysis made. 

Pachnolite, besides its usual occurrence in honey-combed cryolite, nearly 
or always in juxtaposition with the so-called Hagemannite, has been observed 
in crystals implanted on massive cryolite, and also coating crystals of the 
latter, mix<»d with microscopic crystals of cryolite. The crystals of pachno- 
lite are always small, rarely exceeding the fiftieth of an inch in diameter, but 
those of cryolite have been found measuring over 3-lOths of an inch cube. The 
crystals of carbonate of iron, found in the cryolite, have probably never been 
excelled for size and beauty. They are usually simple rhombohedrons, often 
of fine polish and measuring from half an inch to four inches across. A 
black blende, containing much iron, has been found in the massive cryolite, 
crystallized in perfect octahedra. 
Philadelphia^ March 23, 1868. 



Doioription of Sixteen ^ew Species of the Genus VKIO of the United States . 

BY ISAAC LEA. 

Unio Murrayensis. — Testa laevi, obliqua, tumida, solida, valde in«quila- 
terali, postice rotundata, aatice truncata; vaWulis crassis, antice crassiori- 
bu8 ; natibus valde elevatis, tumidis ; epidermide luteo-fuscata, concentrico- 
vittata, eradiata; dentibus cardinalibus crassis, subelevatis; lateralibus 
crassis, obliquis rectlsque ; margarita argentea et iridescente. 

Hab. — Murray County, Georgia, Maj.T. C. Downie; Etowah River, Georgia, 
Bishop Elliott. 

Unio fassinans. — Testa laevi, elliptica, subcompressa, inaequilaterali, pos- 
tice obtuse angulata, antice rotundata; valvulis crassiusculis, antice crassi- 
oribus ; natibus subprominentibus ; epidermide tenebroso-rufo-fusca, eradi- 
ata; dentibus cardinalibus crassiusculis, compressis, obliquis; lateralibuf 
Bublongis, crassis, obliquis corrugatisque ; margarita salmonis colore tincta, 
splendida et iridescente. 

Hab. — Headwaters of Holston River, Washington Co., Va., Prof. B. D. Cope. 

Unio sparus. — Testa Issvi, lato-elliptica, subinflata, valde inaequilaterali, 
postice obtuse angulata, antice rotundata; valvulis subtenuibus, antice eras- 
sioribus ; natibus prominulis, ad apices minute undulatis ; epidermide sub- 
crocea, valde radiata ; dentibus cardinalibus parvis, erectis, conicis ; laterali- 
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buB longiB BabcDrvisqae j m&rgarita salmonis colore tincta et Taldo iridei' 

jTok— 3wamp Creek, Nortb Georgia, Maj. T. 0. Dowoie. 

Ohio Copbi. — Teeta liev[, elliptica, Bubcompreaaa, inte qui lateral!, anlice et 
postice rotundati ; TslTulia aubcrassia nntice crasaioribus; naUbas promina- 
lis, ad &picea undulutU; epiderntide teaebroao-fuscata, ad marginem aqnamo- 
aa, eradiata; dentibus cardmalibua subcraaaia, elevatia, compresais, corriii;atiE, 
Id utroi^ue valvulo daptidbus ; laleralibus longia, lamellatia, gubcurvatiaqiie ; 
margarita purpurea et valde iridegeente. 

floi.— Headwaters of Holaton Hirer, Smith Co., Va., Prof. E. D. Cope. 

Cnio CYLiNDRiLLua. — Teata lievi, late elliptica, cjliadracea, valde iuiequi- 
laterali, aotice et postice rotundata; valrulia eubcrassia, aotice crasaioribua ; 
natibua promiaulia; epidermide luteola, eradiata ; deatibua cardioalibus 
parria, subcenicis corrugatisque ; lateralibua longia ■ubrectisque ; margarita 
iatua purpurea et valde iridesceote. 

Hab. — Dock Creek, Teno. : Swamp Creek, Murray Co., Ga., Uajor Downie ; 
aud North Alabama, Prof Tuome;. 

Unio DirFiciLis.— 'Teata iKvi, etiiptica, inflata, valde inffiquilaterali, poatice 
obtuae auEUlata, autice rotuodata ; valvulia tenuibia, antice craaaioribus ; 
aatibua prominulia ; epidermide luteola, Talde radiata ; dentibus cardioali- 
bus parviuaculia, coaicia creuulatisque ; lateralibus aobtongia rectisqae ; 
margarita alba et valde irideacente. 

ifui,— Swamp Creek, Ga., Uajor Dowoie; Holston River, Washiagton Co., 
Prof. Cope. 

Cnio ToFiEABMSlg. — TeatB lievi, lata, subcompresaa, valde in^qailaterali, 

sioribus ; natibus promioulis, ad apicea uadulalis; epidermide tenebroso- 
fuaca, radiata ; deutibus cardiaalibua erectis, compreaais creoulatisque ; 
lateralibus longis recliaque ; margarita ca:ruleo-alba et valde irideecente. 

Aa6.— Topeka, KanaHS, Prof. Daniela ; Little Arkauaas, Dr. Le Conte, Ac. 

Onio BraZOSbhsis. — Testa plicata, subrotoada, ventrieosa, valde inffiquila- 
terali, autice et postice rotundata; valvulia percrasaia, antice crassioribus ; 
natibuB promineutibus, tumidia, incurvia, ad apices minute uodulatia; epi- 

solidis, erectia corrugatiaque ; lateralibus longia, aubcraaais et obliquia; mar- 
garita argentea et valde irideacente. 

Jo*.— Dallas Co., Teias, Prof. Forshey ; Brazos River, Dr. Lincecum. 

tTmo LlNCBCU mi .—Testa plicata, rotundata, aubgloboaa, valde innqnilater- 
all ; valvolis precraasis, antice craaaioribus ; oatibua promioentibus, tumjdis, 
incurvis, ad apices minute undulatis ; epidermide teaebroso-fusca, uigricante, 
eradiaia ; dentibus cardinalibua percrassia, solidia, erectia corrugatisque ; 
lateralibua lougia, aubcrassis et obliquia ; margarita argentea et valde iridea- 

Ilab —Dallas County, Texas, Prof. Forshej ; Brazoa River, Teias, Dr. G. 



Ohio corvinds. — Testa Itevi, ell iptica, in flata, valde iusqiii lateral! ; antice et 
postice rotundata ; valvulia aubcrassis, antice orasaioribua ; natibus vii pro- 
miaentibus, epidermide nigra, subsquamea, eradiata ; deotibua cardinalibua 
parviaaimia decussatisque ; lateralibua longia subrectisque; margarita alba 
et valde iridesceote. 

floi.— Flint Biver, Geo., J. C. Plant and Dr. NeUler ; Neuse River, N. C, 
Prof. Emmons. 

s. — Tesla Itevi, elliptica, subiaflata, valde ioEequilateralt; 

e rotundata ; valvulis crasaiuaculis, antice crassioribus ; nati- 
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bus prominalis, ad apices subconcentrico-andalatis ; epidermide nigricante, 
eradiata ; dentibus cardinalibus parvis, erectis, sabcompressis crenulatisqae ; 
margarita purpurea et iridescente. 
Hah. — Flint River, Ga., J. 0. Plant and Dr. Neisler ; Darien, J. H. Gouper. 

Unio planior. — Testa subsnlcata, subtriangulari, ad latere planulata, inse- 
quilaterali; Talvulis crassiusculis, antice crassioribus ; natibus subpromi- 
nentibus ; epidermide vel lutea vel ocbracea, radiata ; dentibus cardinalibus 
paryis, compressis striatisque ; lateralibus longis, crassiusculis et obliquis ; 
margarita alba et iridescente. 

Hab. — Tennessee, Mr. H. Moores ; Headwaters Holston River, Washington 
Co., Virginia, Prof. Cope. 

Unio vallatus. — Testa nodulosa, rotundata, lenticulari, sabinflata, inaeqni- 
laterali ; valvulis, crassis, antice crassioribus ; natibus subpromineniibus ; 
epidermide luteo-fusca,' eradiata ; dentibus cardinalibus pergrandibus, ele- 
vatis granulatisque ; lateralibus crassis, curtis obliquisque ; margarita ar- 
gentea et iridescente. 

Hab. — Alabama River, Dr. Sbowalter. 

Unio befdlgens. — Testa nodulosa, rotundata, lenticulari, inaequilaterali ; 
valvulis subcrassis, antice crassioribus; natibus prominulis; epidermide 
rafo-castanea, aliquanto polita: dentibus cardinalibus subgrandibus, ele- 
ganter corrugatis crenulatisque ; lateralibus longiusculis, obliquis, minute 
corrugatis ; margarita albida, ad marginem purpurescenie et elegantissime 
iridescente. 

Hab. — Oktibbeha River, Lauderdale Co., Miss., W. Spillman, M. D. 

Unio Uharebnsis. — Testa laevi, oblonga, ad latere planulata, inaequilaterali, 
postice biangulata, antice rotundata ; valvulis crassiusculis, antice crassiori- 
bus ; natibus prominulis ; epidermide rufo-fusca, subsquamea, eradiata ; 
dentibus cardinalibus parvis, striatis, in utroque valvulo duplicibus ; laterali- 
bus longis, lamellatis subcurvisque ; margarita vel alba vel salmonis colore 
tincta. 

Hab. — Uharee River, Montgomery Co., N. C, F. A. Genth, M. D. 

Unio sph^bicus. — Testa nodulosa, valde inflata, subglobosa, fere aequila- 
terali ; valvulis crassis, antice crassioribus ; natibus elevatis ; epidermide 
rufo-castanea, eradiata; dentibus cardinalibus pergrandibus, corrugatis 
crenulatisque; lateralibus curtis, crassis, corrugatis, .obliquis subcurvisque ; 
margarita argentea et valde iridescente. 

Hab. — Pearl River, at Jackson, Miss., C. M, Wheatley. 



Notes OB some singnlar forms of Chinese speoiei of UNIO. 

itY ISAAC LEA. 

Id a paper on " Chinese Shells," by Dr. Baird and Mr. H. Adams, published 
in the Proceedings of the Zoological Society of London, May 9, 1867, there 
are some remarks and claims which call upon me for correction. 

1st, " Unio Douglaiiae.^' It is stated that " in 183H Dr. Gray shortly de- 
scribed and accurately figured in the 12th volume of Griffith's edition of Cu- 
vier a species of Unio, which he called U. Doufflasice" &c. Further, that " Mr. 
Lea, some years afterwards, from not knowing the shell as figured in Griffith, 
described and figured a species from China, which he named U. Jifurchi^onia- 
nus, but which there is no doubt is the same as U. DoufflasitB of Gray." In 
the above statements there are several to which I beg leave to demur. It is 
suggested by these gentlemen that '' perhaps from not knowing the shell 
(Douplasim) as figured in Griffith," I had *' described and figured ifurchisimia' 
«M«, which there is no doubt is the Dougl<mm of Gray." In answer to this I 
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would ask how I could, when I read my paper on the 16th March, 1832, be- 
fore the American Philosophical Society, know of a description in Griffith's 
Cuvier dated 1834? (not in 1833, as incorrectly cited). DougUmm therefore 
cannot have precedeuce '' of some years,'' as claimed for it, but it must remain 
a synonym to MurchisonianuSj where I placed it in my Synopsis^ first, second, 
and third editions, since 1836. 

As regards the claim in the same paragraph for U. ShanffhaiensiSy Lea, being 
also a synonym to Douglaaice, I am constrained to differ in opinion. Shanghai- 
ensis is not the same with Douglasite^ as affirmed, but it is the same with U. 
Onbeckiij Philippi, the description of which I had not seen. " Oonchylien, vol. 
3d.*' Some years since I placed it as a synonym to Osbeckiiin the manuscript 
copy of my Synopsis, 4th ed., preparing for the press. 

2d. Anodonta tenuis, Gray, — also called Unto tenuU, Gray, in Griffith's Ou- 
vier, — ^is considered to be, by Messrs. Baird and Adams, an AnodontUy and it 
is said to be little known. This shell does not belong to either of these 
•genera. It is a true Dipsas of Leach, and if Dr. Gray had had a perfect spe- 
cimen before him when describing Anodonta tenuis, he never would have 
placed it in that g£nus. The Dipsasian character was evidently obliterated 
by age in the specimen from which he made his diagnosis. ^ The young spe- 
cimens, and the mature perfect ones, always have the tooth (so to call it) of 
the genus Dipeas. 1 described this species in the Transaciions of the Ameri- 
can Philosophical Society, March 15, 1833, under the name of Symphynota 
discoidea, with a figure perfectly representing the characteristic tooth, which 
consists of a single raised, sligbtly curved line under the dorsal margin. In 
my *' Synopsis," in the first edition in 1836, as well as in the second and third 
editions, I gave Dr. Gray's tenuis as a synonym to this shell, which I there 
placed in the genus Dipsas, where it properly belongs. It must therefore 
stand as Dipsos discoidea, Lea, with the synonym of Anodonta tenuis. Gray ; my 
date being 1833, and Dr. Gray's 1834. 

In this paper of Messrs. Baird and Adams, they bave-described a supposed 
new species from Shanghai, under the name of l/nio (Lampsilis) subtortus. I 
previously published a description of a species which I believe will prove the 
same, under the name of tortuosus, in the Proc. Acad. Nat. Sci. April 18, 1865. 
Since then I have found in the "Journal de Conchiliologie," July, 1863, — which 
work for that year was not accessible to me, — that Messrs. Crosse and De- 
beaux had given a description and an excellent figure of a Unio of the same 
twisted character, under the name of Tientsinensis, which, if the figure be en- 
tirely correct, differs in the form of the posterior slope, and in the undulations 
of that part. 

I may be permitted to express my surprise that neither the French nor the 
English authors should have observed the very remarkable character of these 
Chinese species, which were before them, in being inequivalve! The figure in 
the Journal de Conchyliologie seems to be very correctly delineated by the art- 
ist, having represented the inequivalve condition of the right and left valves. 

Messrs. Baird and Adams refer to Tientsinensis, but consider it to differ in 
some respects from their subtortus, which I think very likely. If Tientsinensis 
prove to be the same as tortuosus and eontortus, then the two last must be 
synonyms. If not, then there will be two species, viz. : Tientsinensis, Grosse 
and Debeaux, and U>rtu08us (nobis), — eontortus, B. and A., being a synonym to 
tortuosus. 



May 5th. 
Mr. Vaux, Vice-President, in the Chair. 

Twenty-nine members present. 

The following paper was presented for publication: "List of 
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Birds oalkcted at Laredo, Texas, in 1866 and 1867." By Dr. H. 
B. Butcher. 



May \2th. 
Mr. Vaux, Vice-President, in the Chair. 

Thirty-six members present. 

The following were presented for publication: "Description of 
Pour new species of Exotic XJnionidae," and " Description of Twen- 
ty-six new species of Melanidse of the United States." By Isaac 
Lea, LL.D. 

" Monoecism in Luzula campestris," and " Variations in Epigea 
repens." By Thos. Meehan. 

Prof. Edw. D. Cope defined the characters of a new genus of Cheloniidae, 
which represented the modern marine turtles in the Cretaceous green saod of 
New Jersey. It differed in the considerably greater co-ossification of the 
disc and marginal bones posteriorly and an'eriorly. The anterior rib is at- 
tached to one marginal in advance of that to which it is connected in Chelone. 
He called it Ostbopygis, and exhibited a specimen of the type species — 0. 
emarginatus Cope — of which about half the carapace and plastron were 
preserved, and which indicated an animal of about the size of the green tur- 
tle. It was presented to theAcademy by Dr. Samuel Ashhurst. 

Prof. Cope stated that he was more or less acquainted with four species of 
the genus: 0. sop i t us (Chelone Leidy), 0. chelydrinus Cope, and 0. 
repandus Cope, all of the same or larger size than the type. 



May 19/A. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-nine members present. 

Prof. Cope called attention of the Academy to the rarity of Ophidian re- 
mains, and to the fact that none had been discovered in North America up 
to the present time. He then exhibited two vertebrae of a serpent of or near 
the family of the Boas, from the green sand of Squankum, Monmouth Co., 
N. J., which had been discovered by Dr. Knieskern. 

Peculiar interest attached to these specimens, from the fact that they 
came from a bed which has recently been stated, by Conrad, to be an equiva- 
lent of the older Eocene or London clay of the Thames valley. They con- 
firm this identification exactly, since they belong to Owen's genus Palaeophis, 
which is characteristic of those beds in England. They indicate a species 
intermediate between the two larger described by Prof. Owen, and of some 
fifteen feet in length. It was associated with remains of crocodiles, sting* 
rays and saw-fishes, and was named, from its geographical and geological 
location, Palaeophis littobalis Cope. 

The type specimens belong to the Geological Survey of New Jersey, under 
Prof. George Cook, and were lent by him for description. 

Dr. Hayden read a letter from Prof. Leo Lesquereux, identifying 
the fossil plants of the coal formation of the south-west, as follows : 

" I was unwell when your boxes of fossil plants arrived, and was not able 
to examine the specimens before now. 
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itoftbe leaveB, whicb are veil preserrcd indeed, belong to a neir iptciti 
1. It resemblea Fievi lanceolalm, Ueer., n miocfne species, but differs 
ea beiog broader, moallj rounded at baae, and not aitBoi/salternaitdlo 
(iole. Tbe medial nerves and sliorter pedicel are thicker. Some of 
Tea, whieb are narrower and narrowed to tbe petiole, present the fom 
pearance of Ficiu laneeolalvs, but the specific difference is marked bj 
:k nerves and shorter petiole. 

ong these leaves tbere are two fragments of leaves of a Cinnamonvm, 
ble perhaps to C. a^i, Leaqi. ; a large leaf of Flalanui, probably P. 
it Aug., whose borders are deatrojed, and a I'opulut with round 
-Populut subrolundut, Lesqi. — found also by Dr. Hajden at Rock Creek, 
idea these species, the epeciroena show a number of fragments of a 
I, apparenlly a new species. The nervhtion ia that of Cyperut chara- 
tleer., but the leaves, 1 j inches broad, are twice as broad as in the 

laydeu considered tbis as confirming his opinioD that the lignite beds 
region were of tertiary age. 

le (;oale said that the question of the geological age of that section 
e solved bj a consideration of the relative positions of tbe strata, 
ihftn bj comparison of the fossil plants fonad therein. 



May 26t/i. 
Me, Cassin, Vice-President, in the Chair. 

"ty-nine members ptescDt. 
following gentlemen were elected membera ; Mr. Edward 
Jas. Truman, M.D., Wm. Trueman, M.D., Mr. 8. Fisher 

I, Mr. T. W. Starr, Edw. Rhoads, M.D., T. H. Andrews, M.D., 

rt Norris, M. D., Mr. Jas. S. Gilliams, Mr. Charles Bullock, 

iw. L. Huitt, Mr. I. Zentmayer, Mr. Aug. F. MOller, F. F. 

, M.D., Horac« Williams, M.D., Mr. Wm. H. Walmsley, Mr. 

3nckingham. 

following were elected correspondents: Mr. Augustus Fendler, 

nton. Mo. ; Hon. J. S. Wilson, of Washington. D.C. ; Mr. A. R. 

r, Washington, D. C. ; Prof. John Tomes, F.B.S., of London. 

favorable reports of the committees, the following papera 

rdered to be published : 

List of BIED8 aolleoted at Laredo. Texas, is 1868 and 186T. 
BT H. B. BUTCHER, M. D. 

ist of birds here given embraces the species collected by me at Lb- 
iias, on the Rio Grande river, while engaged as Aetiog Assistant Sur- 
the U. S. Armj ; and is presented as a contribution to tbe subject of 
[raphical distribution of the birds of North America. No new species 
17 quite rare species were procured. The moat interesting result nf mf 
■tiona at Laredo was the discovery in abundance of Scardafella ihm, » 
lot previouslir obtained north of the Rio Grande. 
Qlleclioas made were first sent to the Smilhsoninn Institution, and a 
terwnrda presented to this Academy. 1 am indebted to Prof. Baird for 
ce in identifying tbe species. 

iparison of this list with that of the birds collected in Texas bj Mr. 
will be found of interest. 
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Tinnunculus sparverios, Vteill. Nov., Jan. and Feb. 

Accipiter fuBcus, Bonap. Jan. 

Buteo swainsoni, Bonap, July. 

Bateo borealis, VieilL Jan. 

Polyborus Audubonii, Catnn, Jan. 

Athene bypugsea, Bonap, Oct.^ Jan. 

Babo Tirglnianns, Bonap. Oct. 

Geococcyx californianus, Baird. May to Sept. Abundant. 

Coccygus erytbropbthalmus, Bp, June to -Aug. 

Picas scalaris, Wagler. June to Nov. Abundant. 

Centurus flaviventris, Sw. June to Nov. Abundant. 

Antrostomus nuttalli, Caasin. Sept., Feb. 

Ghordeiles texensis, Lawr. May to Sept. 

Ceryle alcyon, Boie. Oct. 

Tyrannus verticalis, Say, May. 

Myiarchus crinitus, Cab. Aug. and Sept. 

Myiarchus mexicanus, Baird, Aug. 

Savornis fuscus, Baird. Nov. 

Sayornis say us, Baird, Nov., Jan., Feb. 

Goatopas virens. Cab, May. 

Empidonax pusillas, Cab. May. 

Empidonax flaviventris, Baird, Aug. 

Turdas migratorius, Lin. Jan. 

Sialia slalis, Baird. Nov. 

Sialia arctica, Swaina, Feb. 

Anthas ludovicianus, Licht. Nov., Dec. 

Regulas calendula, Licht. Dec, Feb. 

Geothlypls Philadelphia, Baird, Sept. 

Helminthophaga celata, Baird, Nov., Jan., Feb. 

Dendroica aestiva, Baird. May, Aug., Sept. 

Dendrolca coronata, Oray, Dec, Jan. 

Myiodioctes pusillus, Bonap. Sept. 

Pyranga aestiva, Vieill. Aug. 

Cotyle serripcnnis, Boie. May, June, March. 

Ampelis cedrorum, Baird, March. 

Collyrio excubitoroides, Baird, April and Sept. to Nov., Jan., Feb. 

Vireo gilvus, Bonap, May. 

Vireo belli, Aud. May, June, Aug. 

Mimus polyglottus, Boie. April to Oct., Dec. to Feb. 

Oreoscoptes montanus, Baird. April, May to Nov., Dec. to March. Abundant. 

Harporhynchus curvirostris, Casnn. April to Nov., Feb. Abundant. 

Harporhynchus longirostris, Caasin. May, Nov., Jan. 

Gampylorhynchus brunneicapillus, Oray. May, June, Nov., Feb. 

Salpinctes obsoletus, Cab. May, Nov., Oct., Dec, Feb. 

Thryothorus bewickii, Bonap. Nov. to Feb. 

Polioptila cxrnleA^ Sclat. July, Aug., Oct. 

Lophophanes atricristatus, Caaa. Aug., Nov. 

Paroides flaviceps, Baird. May to Sept., Jan., Feb. Abundant. 

Eremophila cornuta, Boie. Nov., Dec 

Ghrysomitris tristis, Bonap, Dec. 

Plectrophanes maccownii, Lawr, Dec. 

Chondestes grammaca, Bonap, April, Sept. to Nov. Abundant. 

Zonotrichia leucophrys, Sw, April, Dec to Feb. 

Zonotrichia gambelii, Oambel, Jan. 

Poospiza bilineata, Sclat. June to Oct. Abundant. 

Melospiza heermanni, Baird. Jan. 

Peacaea cassini, Baird. June. 

Helospiza lincolnii, Baird, Dec. 
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bernagra roBvirgaU, Lavrr. Not. 

lamoipiza bicolor, Bonap, No*. 

<piza amcricAna, Bonap. Aug. 

iraca c:erulea, Sw. May, June, Oct. 

inoHpiza ciris. Baird. April to Aug. Abundant. 

rrliuloxia einuatn, Bonap April to Sept., Dec. to Feb. Abnodsnt. 

-dinalie Virginian us, Bonap. Maj to Aug., Not., Dee. Abundant. 

lilo cblorura, Baird. Dev., Jan, 

latbrus pecoria, Sw. April to Jul;, Jan. Abundant. 

iitbocephalns icterocppbalua. April, Hay. 

irnella ncglecla, Aud. Oct. and Not. AbundaDt. 

irnelU magaa, 5». Dec. 

irus cuuullatus, Sv. June. 

:;ru9 epurius, Bonap. June, Aug. 

iTua bullockii, Bonap. May to Aug. Abundant. 

ilL-;:opliagua cyanocephaluB, Sa. Not., Feb. 

lecalue macroura, Sv. June. 

■VU8 cryploleucuB, Coach. Feb., March. 

laidura carolinenais, Banap. April (o July. 

irdafcUa inca, Bonap. May, Sept. to Nor., Dec, Feb., Uarcb. Abondant. 

yx texanus, Laar. Oct., Nov., Dec. 

Ii|iep1n squainnta, Oray. April to Not., Feb. Abaodant. 

IS canadenaia, Trmvt. Jan. 

lea hcrodiaa, Linn. Jan. 

i:llien)diii8 violaceus, Rtich. Sept. 

jialilis vociferus, Cau. April, May, Aug., Sept. 

nga wilsonii, Naltatl. Oct., Dec. 

luneles pelriHcatus, III. 

tituriis bartramiuB, Bonap. Aug. 

iigitcs ruleacens, Cab. 

ccauue fuBCUS, Linn. May. 

DtMiiptioBt of tonr nnr ipealei ot Eutia miOHIBJB. 

BY ISAAC LEA, 
STiiEBtLii. — TeBta IrTJ, elliptica, iaEquilaterali, poBlice obtuse an- 



i/o*.— Vera Crue, Mexico ; Dr. G. Strebel, per Smithsonian Inalitiilion. 
.^Nio VsRACRVziNsis. — Tcata licvi, e!1ipt:ca, subcompressa, intequilalerali, 
ilice obluae angulata, anlice rotundata ; Talvulia teouibua ; natibua promi- 
lis; epidermide tenebroso-fuaca, radiata polilaque; dentibus cardiaalibua 
■vis, eompresais, crenu1atis,iDutroquevalvuioduplicibUB ; lateral ibu a longis, 
IIb lamellatisque ; niargarita CKrulca et valde irideacente. 
VuA. — Vers Ctue, Mexico ; Dr. O. Strebel, per Smithaonian InBtituUoo. 
Jnid PRlTltoiDRS. — Testa leeTl, elliptica, valde ventricoea, insqailaterali, an- 
E et poBlIco rotundata; ralrulis subcrassis, amice alitjuanto craEeioribusj 
.ibuB prominulis ; epidermide leoebToso-rusca, eradiata ; dentibus cardinali- 
1 compressls, obliquis el valde cnfualatisj laieralibus long^s, lamellatja 
Tugatiaque ; margnrila Brs^ntea. 

Li'mio Chihkksib. — Testa nodulosa, subeltiptica. inflata, fere teqnilaterali, 
(tice obtuae angulntR, antice rotundata; TalruiiB crassiuscolts, anlice 
t^ioribus ; natihus aubpromineatibua, ad apices cornigatia ; epidermide ri- 
o-lutea, radiia viridis undique indutia; deotibus cardiualibua erectia, com' 
lEsis, gtriatis, crenulatia et in utroque tuIvuIo subdupticibua ; lateialibui 
>lonBis Eubrectisque ; margarita argeotea el ralde iridescente. 

[May, 
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BMoriptions of Twentyiiz KewSpeoiei of MSLANIDJE of tho tTaitod itotef. 

BY ISAAC LEA. 

GoNioBASis Wh«atlbyi. — Testa striata, sabfasifqrmi, subinflata, subcrassa, 
ochracea, vel vittata vel erittata ; spira conoidea, ad apicem aliquanto pllca- 
ta; sutaris irregalariter impressis ; anfractibos instar senis, fere planiilatis ; 
apertura subconstricta ; ovata, iatus ochracea; labro acute, param biduoso; 
columella iuflecta, reflexa ettortuosa. 

Hab, — Coosa River, Alabama, Dr. Showalter. 

GoNiOBASis 8IMILI8. — Testa striata, subfusiformi, subtenui, lateo-cornea ; 
spira brevi, ad apicem plicata ; sufuris impressis j anfractibus instar senis, 
vix convexis ; apertura sabgrandi, ovata, intua luteo-alba ; labro acato f 
columella inflecta el tortuosa. 

Hab. — Connesauga Creek, Georgia, Major T. C. Downie. 

GoNiOBASis SULCATA.— Testa striata, conica, subcrassa, mellea, evittata ; 
spira obtasa ; suturis irregulariter impressis ; anfractibus instar septenis, 
planulatis, ad apicem plicatis ; apertura parviuscula^ rhomboidea, intus alba, 
labro acuto, sinuoso ; columella inflecta, incrassato. 

ifa^.-^Cahawba Rirer, Alabama, Dr. Showalter. 

GoNioBASis ARATA. — Testa valde striata, conoidea, subtenui, cornea, vel 
vittata vel evittata ; spira elevata ; suturis impressis j anfractibus septenis, 
planulatis, ad apicem carinatis et plicatis ; apertura parva, ovata, intus albl- 
da ; labro aliquanto crenuiato ; columella inflecta, ad basim retrorsa. 

j^o^.— *Conne8auga Creek, Georgia, Maj. T. C. Downie. 

GoNiOBASis Gesnerii. — Testa striata, fusiformi, tenui, tenebroso-oliva j 
spira subbrf vi ; suturis impressis ; anfractibus instar septenis, planulatis ; 
apertura grandi, late ovata, intiis lugubri ; labro acuto, parum sinuoso f 
columella purpurescente et valde contorta. 

Hab. — Uchee River, Alabama, Mr. W. Gesner. 

GoNiOBAsis TBNEBROSA. — Testa valde striata, subfusiformi, subcrassa, tene- 
brosa ; spira brevi ; suturis irregulariter impressis ; anfractibus instar quinis, 
vix convexis ; apertura grandi, ovata, intus tenebroso-purpurea ; labro sub- 
crenuiato ; columella inflecta et parum contorta. 

Hab. — Connesauga Creek, Georgia, Maj. T. C. Downie. 

GoNioBASis BiFASciATA.—Testa plicata, aliquanto striata, subcrassa, Inteola, 
bifasciata ; spira obtusa, valde plicata ; suturis irregulariter impressis ; an^ 
fractibus instar senis, planulatis; apertura parviuscula, subrotunda, intus 
albida ; labro acuto, parum sinuoso ; columella albida et contorta. 

Hab, — Jackson Co., Alabama, Dr. Spillman. 

GoNiOBAsis OLATHRATA. — Testa plicata et striata, pyramidata, tenui, dilute 
cornea, efasciata ; spira exerta, acuminata; suturis impressis; anfractibus 
octonis, coOfVexiusculis ; apertura parviuscula, rhomboidea, intus vel albida 
vel purpurea ; labro crenuiato, subsinuoso ; columella valde contorta. 

ira6. — Jackson Co., Alabama, Dr. Spillman. 

GoNioBASis PULCHELLA. — ^Tcsta plicata, subturrita, subtenui, rufo-cornea, 
vittata; spira elevata; suturis irregulariter impressis; anfractibus instar no - 
venis, convexiuscula; apertura parviuscula, ovata, intus albida; labro acuto ; 
columella inflecta et tortuosa. 

^•6.— Nforthi Alabama,, Dr. Spillman. 

GoNjoBASis. LUTEOGELLA.— Testa plicata et striata, fusiformi, subcrassa, 
ochracea, vittata vel evittata ; spira brevi ; suturis irregulariter impressis ; an- 
fractibus quinis, convexiusculis ; apertura grandi, ovata, intus luteo-alba ; 
labro acuto; columella superne incrassata et valde contorta.. 

^aft.-'Connesauga Creek, Georgia, Maj. T. O. Downie. 
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I CoiKMAOSiBKBU. — TeiU plicMA, infcrne slriat*, anbfiuifoml, 
mellfa Tel ocbraceKCel teDcbroso-rasciL, oitidk) (pir« eouaidct; 

euii; ■nfractibui septcaii, plannlMis ; apertark lubcDDSlricU, 
inlu* loUsola *el teaebroio-fiuca ) Isbro aculo ; colamelln in- 

Deiaaga Creek, Qeorgia, Uaj. T. C. Dowaie. 

cohtioca. — Teitn Isri, gobriiairormi, teoDi, tenebroso-oliTi, 
ra iDbeleTBtn; iDtaris impreiBid ; anrractibDa iostar quinis. con- 
apertura graadi, inbrbombica, iotas albida) labro acnto, linno- 
a vii incrnssala etvalde contorta. 
DCBaaga Creek, Ueatgia, kaj. T. C. Doirnie. 

Mdrhavikhib. — Testa licTi, faalfonni, inflats, sabteDni, tenr- 
, eviciata ; Bpira coDoidea, ad apicem plicata ; BiitnrU aliqnanlo 
inrrnctibaa iaatar eenls, iabplanuUtis ; apertura magna, enb- 

intua lateola ; labro acuto, parum sinuoso ; columella inBecta 

mp Creek, Murray Co., Ga.. Ua], T, C. Downie. 

OBANATolDtB. — Testa granulaia, inferne itriala, Bubfusirormi, 
nea; epira conuidea, ad npicem plicata; saturia impressis; an- 
lar aealB, vix conveiia j apertura aubgraodi, ovata, iatua luteo- 
cuto; columella tortuoaa. 
aegauga Creek. Qeorgia, Uaj. T. C. Dowaie. 

CLAVCLA. — -Teata cnrioata, aliqnanto plicata, teaui, teuebrosg- 

istar octODie, planulatis ; apertura parvUaima, oraCa, iatoB cae- 

acuto ; colunK^lla alba eC contorta. 

IB a Co., Alabama, Dr. Spill man. 

cocHMAHia. — Teata carinata et alriata, cyliudracea, tenai, tene- 

ivittata; apira atteniiata ; eutnria valde impresBia ; aafractibus 

a, ad apicem valde carioatia, inferoe atiiatis ; apertura parvia- 

iptica, intua. teuebruso ; labro Bubcrenalo ; columella iodecU, 

by Co., Alabama, U^. T. C. Downje. 

viHUBTA. — Teata aabcariuata, conoidea, aubteuni, mellea, evit- 
evata ; auturis regulariter impreasis ; anfractibna planulatia, in- 
apertura patva, tbooiboideit, iatua albida ; labro acnto ; cola- 

jA River, Alabama, Dr. Showaller. 
ORHATA. — Testa carina la, aubturrits, tenni, oliracea, vatde 
elevata, superoe plicata ; Buturis ralde impreaaia ; anfracltbas 
lulatia; Apertura parfiuBcula, aubrbooiboidea, iutus vittata; 
Jiquanlo einuoao ; columella vii incrMssnta et ralde contorla. 
leaauga Creek, Oeorgia, Uaj. T. C. Downie. 
iH« KlTciPORHC. — Teata Iteyi, obtuae coaica, iuflata, crasainicnla, 
'a brevi, obtuaa ; suturis regulariter impresaia ; anfractibna inatar 
[iuaculis ; apertura magna, rbomboidea; labro acnto j eipamo, 
inella inHecta el Talde tortuoaa. 
Lvaauga Creek, Georgia, Uaj. T. C. Dowoie. 
HA CASTJiNirit.— TesU Irri, pyranidau, snbtenai, eaatanei, 
kta; apira eieria, acuminataj satnris impressis ; anfraclibus 
i, plauulatis; apertura parriaacola, rhomboideo, intus dilute 
bro acuta, sigmoldeo ; columella parnia incraaBata et laldc 

a Riter, Alabaaa, Dr. Sbowaltet. 
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Tbtpanostoma Whbatleti. — Testa IsBvii pyramidata, tenai, dilute rabigi- 
nosa, vel fasciata vel efasciata ; spira ezserta, acaminata ; suturis regulariter 
impressis ; anfractibus instar denis; planalatis, ad apicem carinatis ; apertnra 
parvinscula) rhomboidea, intus albida ; labro acuto, sigmoideo ; columella ad 
basim parum Incrassata et valde contorta. 

Hab, — Coosa River, Alabama, Dr. Showalter. 

Tbtpanostoha tbbbbbalb. — ^Testa Isevi, pyramidata, tenni, olivacea, Tel 
yittata vel evittata ; spira valde exserta ; suturis valde impressis ; anfractibus 
instar duod^is, planulatis, ad apicem carinatis ; apertura parviuscula, rhom- 
boidea, intus albida vel vittata ; labro acuto, sinuoso ; columella impressa et 
valde contorta. 

Hab, — Jackson Co., Alabama, Dr. W. Spillman. 

LiTHASiA PUBPUBBA. — Tcsta lasvi, curta, subcjlindracea, subcrassa, tene- 
broso-pnrpurea ; spira brevissima ; suturis valde impressis ; anfractibus in- 
star quinis, conveiiusculis ; apertura grand!, rhomboidea, intus saturale pur- 
purea; labro acuto, vix sinuoso ,* columella impressa, superne incrassata. 

Hab, — Cahawba River, at Centreville, Bibb Co., Ala., Dr. Showalter. 

LiTHASiA OUBTA. — Testa grannlata, curta, solida, luteo-olivacea, plerumque 
bifasciata ; spira brevi ; suturis irregulariter impressis ; anfractibus instar 
quinis, planulatis ; apertura subgrandi, rhomboidea, intus albida ; labro 
acuto, subsinuoso ; columella inferne et superne incrassata. 

Hab. — ^North Alabama, Prof. Tuomey and Dr. Spillman ; Tnscumbia, B. 
Pybus. 

ScHizosTOMA Whbatlbti. — Tcsta striata, subfusiformi, subtenui, luteola, 
imperforata, vittata ; spira obtuso-conoidea ; suturis irregulariter impressis ; 
anfractibus instar seuis, vittatis, ultimo grandi ; fissura obliqua brevique ; 
apertura parviuscula, ovata, intus alba et vittata ; labro subcrenulato ; colu- 
mella alba, incrassata et contorta. 

Eab. — Coosa River, Dr. Showalter. 

Anculosa Downibi. — ^Testa plicata et obsolete striata, subglobosa, crassa, 
teuebroso-oliva, maculata ; spira vix prominulis, plicatis ; suturis impressis ; 
anfractibus vix ternis, ultimo grandi et ventricoso ; apertura grandi, subro- 
tunda, intus fusco-maculata ; labro acuto ; columella impressa et incrassata. 

Hc^, — Connesauga Creek, Georgia, Maj. T. C. Downie ; Coosa River, Ala- 
bama, Dr. Showalter. 



Variattoni in SPIGJEA BEPSN8. 
BT THOMAS MEEHAK. 

There are yet many botanists who regard variations as accidents. They 
speak of a normal form as something essential ; and departures from their idea 
of a type, they refer to external causes, independent of any inherent power of 
change in the plant itself. Hence, when a change of form occurs to them, it 
is usually referred to shade, to sunlight, to an unusual season, situation, or 
some geological peculiarity of the soil. Cultivation is denounced as inter- 
fering with botanical science ; introducing and originating innumerable forms, 
defying the skill of the botanist to classify or arrange. My experience in 
plant culture, and as an observer of .plants in a state of nature, leads to the 
conclusion that there is no greater power to vary in the one case than in the 
other ; that there is as much variation in the perfectly wild plant, as in those 
under the best gardener's skill. To illustrate this I gathered a great number of 
specimens of Antennaria plantaginifolia^ which, though I do not believe has a 
greater average power of variation than any other plant, affords a good example 
for the following reasons : The small seeds I believe require a clear surface of 
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ground to vegetate, and yonng plants therefore never appear in a meadow or 
grassy place. In snch positions plants only exist that had a footing in advance 
of the grass. They then propagate exclusively by runners. After being two 
or three years in this situation they form patches of one or several square feet 
each. Now it is not easy to appreciate a minute difference between one single 
specimen and another ; but when a score or more of specimens of one are 
matched against a similar number of the other, the minutiae make an aggre- 
gate which is readily estimated. So we shall find in the case of a two or three 
year old meadow, filled with this plant, that not only are no two patches alike, 
but that the eye convinces us of the fact on the first glance over the field. 
Plain as the differences thus presented were, I found, however, some difficulty 
in describing them in language ; and besides being a dioecious plant there 
might be brought in the objection of intercrossing between allied species of 
this or neighboring genera, if not of the individuals of the opposite sexes them- 
selves, to account for so many forms. I therefore chose ^ngsea, as belonging 
to a natural order exclusively hermaphrodite ; containing only one natural 
species ; not very closely allied to any of the neighboring genera, Andromeda, 
Clethra, Oaultheria, &c. ] none of which, at any rate, flower at the same time 
with it. 

On the 19th of April I gathered specimens from sixteen different plants on 
the Wissahickon, without taking any pains to make any particular selection of 
varieties. The following descriptions show their variations : 

1. Tube of the corolla half inch long, contracted in the middle ; segments of 
the corolla broadly ovate, one-third the length of the tube, incurved, pure white. 
Scales of the calyx two-thirds the length of the tube, narrowly lanceolate, in- 
terior ones white and membranaceoas with a crimson base. 

2. Tube half inch, regularly cylindrical ; segments half as long as the tube, 
triangularly ovate, light rose, incurved. Scales one-third the length of the 
tube, white, coriaceous. 

3. Tube quarter inch, thick (one-eighth wide), cylindrical ; segments rather 
longer than the tube, triangularly ovate, incurved, deep rosy pink. Scales 
three-fourths the length of the tube, rosy red, with white margins. 

4. Tube nearly half inch, contracted at the summit ; segments very short, 
scarcely one-sixteenth of an inch, forming nearly five ovate repand teeth, 
purplish white. Scales greenish white, simply acute. 

5. Tube quarter inch long, one-eighth wide ; segments lanceolate, erect, 
two-thirds as long as the tube, rosy purple. Scales brown, not margined, 
drawn out to a long fine point. 

6. Tube quarter inch, cylindrical ; segments oblong ovate, recurved, as long 
as the tube. One of the anthers slightly petaloid. Scales prolonged into 
almost an awn. 

7. Tube much narrowed at the summit, quarter inch long; segments less 
than one-sixteenth of an inch long, pale purple. Scales greenish brown, very 
narrow. 

8. Tube near half inch, contracted in the middle; segments quarter inch, 
linear lanceolate, bright rose. Scales half the length of the tube, broadly 
ovate, membranaceous, simply sharp pointed. 

9. Tube half inch, cylindrical; segments quarter inch, of which there are 
but three broadly ovate, white. 

10. Tube nearly three-quarters inch, cylindrical ; segments quarter inch, 
narrowly ovate. Scales as long as the tube, linear lanceolate, pale green. 

11. Tube less than quarter inch, and shorter tlian the luxuriant foliaceous, 
mucronate scales. Segments of the corolla two-thirds as long as the tube, 
broadly ovate, pure white. 

12. Tube quarter inch, increasing slightly in width upwardly (funnel- 
shaped), one-eighth thick at the top of the tube ; segments short, ovate, re- 
flexed, light pink. Scales longer than the tube, green, white margined. 

13. Tube quarter inch, much contracted in the middle ; segments quarter 
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inch, broad ovate. Scales half the length of the tnbe, brown, with white 
margins. 

14. Tube under half inch, thick, perfectly cylindrical ; segments quarter 
inch, broad linear, and rounded at the apex, waxy white. Scales quarter inch 
long, brown, with membranaceous margins. 

15. Tube full three-quarters inch, cylindrical ; segments quarter inch, tri- 
angularly ovate, pale rose. Scales half inch, narrow and drawn out to an 
awn-like point. 

16. Tube half inch, cylindrical. Scales less than one-sixteenth of an inch, 
broad ovate, green, and barely pointed. 

On again examining No. 12, after making these notes, I was surprised to 
find no trace of stamens, but with the pistil perfect ; and on examining the 
other specimens I found three out of the fifteen were pistillate also. Another 
remarkable fact was that all these pistils had the fine cleft stigmas strongly 
recurved, exposing a glutinous surface ; while the hermaphrodite ones kept the 
apex of the pistils closed. The ovaries of the pistillate forms were also evi- 
dently better developed than those in the hermaphrodite condition, and the 
inference was that the plant was practically dioBciottt. 

On the third of May I returned to the locality and found this hypothesis in 
all probability correct. The pistillate plants were in proportion about one- * 
third that of the hermaphrodite, and could be readily distinguished after the 
flower had faded by the recurved stigmas above noted. All the plants that 
had shed their corollas were pistillate ; the apparently hermaphrodite plants 
having their corollas dry on the receptacles from which it was not easy to 
separate them — the scales of the calyx and a part of the stem coming away 
with them. This is so well known a feature of impregnation in the develop- 
ment of a fruit, that I need not dwell much on the importance of this fact, as 
showing the fertility of the pistillate, and the sterility of the opposite form. 

I engaged friends to furnish me specimens from other places. Dr. James 
Darrach finds them, as I have above described, in another locality on the Wis- 
sahickon. Miss Anderson sends me ten specimens from Edge Hill, Mont- 
gomery County, Pa., amongst which two are purely pistillate, the rest varying 
much as in the Wissahickon specimens. Mr. Isaac Burk finds pistillate plants 
abound at Mount Ephraim, New Jersey, but there are abortive filaments with- 
out anthers, and he sends me one specimen of this character. Mr. Charles E. 
Smith sends me a dozen or so specimens from Haddonfield, hermaphrodite, 
and so exactly alike that they probably all come from one plant. Mr. E. Dif- 
fenbaugh sends ten specimens from another place in New Jersey, all with 
anthers, but varying from nearly no filaments to filaments three-eighths of an 
inch long ; varying also in the proportionate lengths of scales, tubes and seg- 
ments ; but not near as much as in the Wissahickon specimens. Prof. Cope 
sends samples from Delaware County, Pa. These are varied like the Wissa- 
hickon ones ; and Mr. Cope remarks to me that the pistillate forms are so dis- 
tinctly characterized, by the vasiform recurved corollas and other characters, 
that he can readily distinguish them as he walks along. 

Has this peculiarity of Epigaa repens been overlooked by the many botanists 
who must have critically examined it heretofore ? Or has the plant reached a 
stage of development when germs of new forms ^ring actively into life ? 

In a paper on Lopezia^ published in the last volume of the Proceedings, I 
showed that the sexual organs of that genus were admirably arranged to pre- 
vent the pollen of a flower falling on its own stigma. This behavior of Epigma 
adds another to the list of plants, now so extensive, known to have an ab- 
horrence of self-fertilization. It may not be out of place to hazard a reason 
for this course : 

There would seem to be two distinct principles in relation to form going 
along together with the life of a species. The tendency of the one force is to 
preserve the existing form ; the other to modify, and extend it to newer chan- 
nels. The first we represent by the term inheritance^ the other we understand 
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as variation. Inheritance strnggles to have the plant fertilize itself with its 
own pollen ; whilst the efforts of variation are towards an intermixture of 
races or even neighboring individuals, rather than with members of the one 
brood or family. Maj it not be possible that at some time in their past his- 
tory all species of plants have been hermaphrodite ? that Dioecism is a later 
triumph of variation, its final victory in the struggle with inheritance ? There 
are some difficulties in the way of such a theory, as there are with most of 
these theories ; but it seems clear from this case of Epigtea that cultivation has 
not so much to do with changes as it gets credit for, and we may readily be- 
lieve that, independently of external circumstances, there is a period of youth 
and a period of old age inform as well as tn subttanee, and that we may there- 
fore look for a continual creation of new forms by a process of vital develop- 
ment, just as rationally as for the continued succession of new individuals. 

The discovery of dicecism in Epigsea is interesting from the fact that it is 
probably the first instance known in true Erieaetea, In the Erieale suborder 
of Francoacceaj abortive stamens are characteristic of the family, and in the 
Pyrolacasa antherless filaments have been recorded. 



HonoBoism in LTTZUIA CAKPESTBI8. 
BY THOMAS MEEHAK. 

The recent discovery, that many plants structurally hermaphrodite are 
practically monoecious or dioecious, in consequence of the flower being so 
arranged as to prevent self-impregnation, is so interesting that every additional 
fact bearing on the subject has a value. 

Luztda eampestrisy D. C, adds another to the list. The three stigmas are 
protruded through the apex of the flower bud some days before the sepals open 
and expose the anthers. In the specimens I marked for observations, six days 
elapsed before the flower opened, after the pistils had been protruded to be 
operated on by the pollen of other flowers. This was in a cloudy week, and 
probably the exact time might vary with the weather. In all cases the stigmas 
wither away before the flower opens. 

After fertilization the stigmas generally twist around one another, and after 
the anthers have shed their pollen they twist in the same way, withering up 
in a very short time. An interesting fact in Luzula is the slight adhesion at 
the articulation of the subpedicels with the main flower stalk, — the gentlest 
force being sufficient to draw them out of their sheaths. It is perhaps owing 
to this weakness that the pedicels are often drooping when in fruit. 



June 2d, 1868. 
Mr. Vaux, Vice-President, in the Chair. 
Twenty-five members present. 

The following papers were presented for publication: 

" Description of seven new species of Unio from North Carolina. 
By Isaac Lea. 

" Descriptions of two new species of UnionidsB from Equador. 
By Isaac Lea. 

" New Unionidae, Melanidse, &c., chiefly of the United States. 
By Isaac Lea. 

" On Agaphelus, a genus of toothless Cetacea." By Edw. D. Cope. 

Dr. Leidy called attention to some specimens of Sombrero Guano 
containing about 90 per cent, of phosphate of lime. This substance 
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was noticed some years ago by him under the name of Ossite. A 
similar material has been found near Charleston, 8. C, in a post- 
pliocene formation. 

E. D. Cope gave an account of his discovery of the fresh-water origin of 
certain deposits of sand and clays in west New Jersey, which he found to con- 
tain leaves of dicotyledonous trees, ctenoid fish scales, and numerous Unionidse 
in a tolerably good state of preservation. The most Important part of the 
deposit consisted of a heavy black clay, which is used for making brick, which 
rests on a bed of hard laminated clay, with a thin lay^r of iron-stone between. 
The clay bed, at one place examined, is 25 feet in thickness, and at from one 
to three feet from its bottom occurs a bed of fresh water mussels. These are 
Unios and Anodontas of six species, all of them, as pointed out to him by Dr. 
Lea, hitherto undescribed, and having some analogy with those of the Wealden, 
procured by Dr. Mantell in England. The beds are from the top of the clay 
down, conformable, and have a dip of about 25® to the south-east. The upper 
surface of the clay is worn into holes, which are filled by the material of a bed 
of coarse gravel of little depth, which covers the whole. Above this is a bed 
of fine sand, varying from six to fifteen feet in thickness to the soil. The point 
at which the section is visible is in New Jersey, on the' banks of the Delaware, 
about six miles above Camden, N. J. 

These deposits belong to Meek and Hayden's Earlier Cretaceous, No. 1, 
which contains abundant remains of leaves on the Raritan River, but no 
animal fossils. Their age has been heretofore quite uncertain ; they have been 
stated by Meek and Hayden to be the earlier division of the later Cretaceous of 
the general geologic series. Th^y extend across the States of Delaware, Mary- 
land and Virginia. In Maryland they are stated by Ducatel to contain the 
important deposits of carbonate of iron ; and Philip Tyson, State Geologist, 
informs me that these beds lie upon the red and blue clays, forming hills, 
which have been produced by erosion of the valleys to the beds below. These 
iron clays contain several species of Cycadaceous plants, whence Tyson Infers 
the age of the clays to be Jurassic, and not Cretaceous. 

There are in the Museum of the Smithsonian Institution, Washington, several 
specimens of fossil Unios, from a ferruginous clay which crops out at some 
elevation on the banks of the Potomac. These species are identical with those 
which have been found in the New Jersey clays, and the deposit is doubtless 
the same as that which traverses the State of Maryland. 

Indurated grey clays on the Rappahannock River have been examined by my 
friend Philip R. Uhler, of Baltimore, who has obtained from them leaves and 
stems of some six species of plants, in beautiful preservation, of the orders 
Cycadacese, ? Gnetacese and Filices. The position and character of this bed 
renders it exceedingly probable that it is a continuation of those of Maryland 
and Alexandria. 

The whole formation indicates the existence of an extended body of fresh 
water, having a direction and outline similar to that in which were deposited 
the red sandstones and shales of the Triassic belt, which extends parallel to its 
north-west margin throughout the States in which it occurs, separated, except 
in New Jersey, by a broad band of Gneiss, and Potsdam rocks. The carbonate 
of iron was no doubt deposited in a bog or bogs along its margin or in its 
shallows, as the bottom became elevated, as suggested by Tyson, — though not 
in a salt-water swamp, as supposed by him. The cycads and dicotyledonous 
trees grew in the swamps and on the shores, while terrestrial reptiles of large 
size no doubt haunted their shades. 

These beds appear to dip conformably beneath the lower Cretaceous marine 
beds in New Jersey, in which, at a distance of a few miles from their border, 
occurred the remains of the Hadrosaurus ; and it is therefore not probable that 
they were cotemp'orary with these, as is the case with the Wealden of Kent 
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and the CretftceooBat Ualdstone, EDftlaod. The HadrosanraB cU7a, belonging 

to the upper Cr«tac«o as, m iadicated bj tbe presence of many moUoecs of the 
Biplej Group of HtasiBBippi, appear indeed to be separated from tbe cinjs in 
question by a great lapse of time. Theage is therefore probably truly Weal den 

These facts indicate tbe existence of a barrier to the eastward of tbeir present 
position, vbich for a long period prevented tbe access of salt water. Thia 
barrier was no doubt an anticlinal of the Appallachian series, outside of that 
which waited in the Triassic fresh-water area, and, lilie it, parallel with the 
general aeries of anticlinals of the present Allegheny range. That it was, like 
the latter, at one time submarine, and, gradual!; rising, finally enclosed the 
area in question, the waters of whicb soon became freeb, from tbe numerous 

On the gradual eleration of this fresh-water valley, with its included beds 
of clays, etc., the Delaware river cut its way through tbe latter nearly to tbe 
south-eastern rise, and was then deflected along the base of these first eleva- 
tions of the bounding anticlinal, in a soutb-weet direction. Thus is accounted 
for tbe apparently singular phenomenon of the great bend of tbe Delaware 
River, near Bordenlown. For after penetrating the high ranges of the Bine 
Uouutains, it remains to be tucoed, apparently, in a level country of sands 
and clays. 

We must suppose the coast line to have been not far from the soulh-eaBtem 
base of this anticlinal, and that a subsequent submergence brought themarine 
deposits near to tbe margin of the fresh, and gave the latter the south-east dip 
visible at tbe section at the Pea Shore. I have not yet been able to ascertain 
the relative position of the margins of these beds, nor tbe nature of those that 
conceal !be Supposed anticlinal. A syslem of borings at a distance of two or 
three miles from and parallel to the Delaware, would do much towards ex- 
plaining this point. It is to be hoped that this maybe undertaken by the 
present State Survey, under Prof. Cook. 

At the present time, the cities of Alexandria, Washington, and Baltimore 
stand upon its deposits, and Philadelphia is probably underlaid by its murgin, 
as well as the adjoining margin of tbe Gneiss. Indeed, the location of tbe 
prominent cities of the Atlantic Slates appears to have been determioed by the 
fine sites and water-powers offered by the junction of the high rolling country 
of the Gneiss formation, and tbe lower and more level regions of the supposed 
Neocomian, Cretaceous and Tertiary. Where the Gneiss strikes the ocean, is 
situated our greatest seaport, New York. Trenton, Philadelphia, Wilming- 
ton, Baltimore, Washington, Alexandria, Richmond, Raieigh, Columbia, and 
Milledgeville, Georgia, are all on this line of junction. The elevated Gneiss 
hills furnish healthy and beautiful residences, the fall furniabea water-power, 
and tbe lower level, water communication, and a light soil most suitable for 
gardening and the production of provisions for these centres of population. 

Tbe succession of strata is rather more complete in New Jersej than has 
been generally supposed. At the basis of tbe series occurs the present fresh- 
water period. Then the marine Hadrosaurus or Ripley clays, and lower Green- 
sand bed. This deposit my friend John Smock, first assistant of the State 
Survey of New Jersey, informed me had not tound to contain Chelanians. On 
examination of my own collections and explorations, and those of the Academy, 
I find this to be true np to the present time. The Cbelonians, then, have so 
far been found in the middle bed of green sand only. Third, the sands, green 
sand, and limestone pertaining to the middle bed. Lastly, the upper green 
sand bed, which appeared to approximate closely the London clay, or lower 
Eocene, in the character of ite fauna, in its molluscs, according to Conrad, and 
especialty in the genus of serpents, Paiseophis of Owen. 

[June, 
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June 9^ 
The President, Dr. Hays, in the Chair. 

Thirty-seven members present 

The following paper was presented for publication : 

" Descriptions of Unionidse from the Lower Cretaceous formation 
of New Jersey." By Isaac Lea. 

The death of Mr. Matthew Newkirk, member of the Academy, . 
was announced. 



June l^th. 

The President, Dr. Hays, in the Chair. 

Twenty-one members present. 
The following paper was presented for publication : 
"A sketch of the Natural Order LiliaceaB, as represented in the 
flora of the States of Oregon and Calfornia, with special reference to 
the plants collected in an excursion along our Pacific Coast, A. D., 
1866, now in the herbarium of the writer." By Alphonso Wood. 

June 23d. 
The President, Dr. Hays, in the Chair. 

Thirty members present. 

The Allowing papers were presented for publication : 
" Notice of some vertebrate remains from Harden Co., Texas ;" 
" Indication of an Elotherium in Texas ;" 
" Notice of some reptile remains from Nevada ;" 
" Notice of some vertebrate remains from the West India Islands." 
By Joseph Leidy, M.D. 

Prof. Cope presented to the Academy some remains of extinct Getacea from 
the Miocene bed of Maryland. Of these, some vertebrae, belonging to adult 
and yoang individuals, were stated to belong to a species and genus which 
had not been characterized. He stated that the form was allied to Priscodel- 
phinus in its slender and pointed diapophjses of the lumbar and caudal yerte- 
brap, but differed in the concave centrum, with four processes clasping the 
epiphysis. It was named Ixacanthus ooslospondylub. 

The portion of the mandibular ramus of the smallest known finner whale 
was presented to the Academy and named Bal/bnoptbba pubilla. The length 
of the species was stated to have been about eighteen feet, or equal the new born 
young of the modern fin>backs. Some vertebrae in the collection were also 
supposed to belong to the same. 

He mentioned that he had opportunity of examining a portion of a specimen 
of the Scrag Whale of Dudley, Balaena gibbosaof Erxleben, and ascertained 
that it represented a genus not previously known. It was a fin-back whale, 
but without dorsal fin or throat folds, resembling superficially the genus 
Balaena. The baleen short and curved. The genus was called Agaphelus. 

A second species of the genus was to be found in the " gray whale " of the 
coasts of California. The baleen of this species, compared with that of the A. 
gibbosus, was longer and had narrower basis. The plates moderately and 
simply concave, while those of the latter are sigmoidal, most curved near the 
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outer margin in cross section. The bristles of the California species were 
very coarse, varying from one to three series between the enamel plates. The 
bristles of the A. gibbosus much finer, three series together. Length of 
the latter 8*5 inches, width at base 4*4 inches. In the gray whale or Agaphelus 
gl au cus Cope, 22 inches in length, width at base 6 inches. In the former 
nearly 6 in an inch,, in the latter 2^. The baleen of the A. gibbosus be- 
longed to an immature specimen, of 35 feet in length. 



June SOth, 
The President, Dr. Hays, in the Chair. 
Thirty-nine members present. 

The amendment to Art. XXI, Chap. XIII, was adopted, as fol- 
lows : 

"The Department A shall be denominated the Biological and Mi- 
croscopical Department of the Academy of Natural Sciences of 
Philadelphia." 

Articles VI, VII and VIII, Chap. XIII, were amended to read 
according to the original tenor, as follows : 

"ART. VI. — Each department formed as herein provided, shall 
elect its own officers and members. 

"ART. VII. — Every candidate for admission into a Department 
shall be proposed in writing by two of its members at one meeting, , 
and be ballotted for at the meeting next succeeding. 

" The affirmative vote of three-fourths shall be necessary to elect a 
candidate, but no election of members or of officers of a Department 
shall be valid unless there be present at the meeting six legal voters. 

"ART. VIII. — Every member elect shall pay to the Treasurer of 
the Department an initiation fee and a semi-annual contribution, the 
amount of which shall be determined by the members of the Depart- 
ment, provided that a Department shall not assess its members at a 
rate exceeding two dollars for initiation and two dollars semi-annual 
contribution. In other respects the By-Laws, Chap. II, which gov- 
ern the election of members and correspondents of the Academy, 
shall apply also to the election of members of any of its Depart- 
ments." 

The following gentlemen were elected members : 

Roger Sherman, John E. Carter, Francis P. Steel, Wm. Thomp- 
son, M.D., Wharton Barker, Isaac Comly, M.D., Silbert Combs, L. 
S. Bolles, M.p., J. F. Holt, M.D. 

The following were elected correspondents : 

Prof. Jas. Orton, Dr. Boynton. 

On favorable report of the Committees, the following papers were 
ordered to be printed : 

Deioriptions of leven new ipeoiei of ITNIO from North Carolina. 

BY ISAAC LEA. 

Unio DORSA.TUS. — Testa Isevi, triangularis ad latere planulata, insequilaterali, 
postice subbiangulari; antice rotundata ; yalvulis subtenuibus, antice crassi- 
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nscnlis ; natibus prominentibas ; epidermide rufo-fusca, subsqaamosai obsolete 
radiata, dentibas cardinalibus parris corragatisque, lateralibus longis, lamel- 
latiB sabcarTisqae ; margarita yel alba vel purpurea vel salmonea et valde 
iridescente. 
J7a6.— Catawba River, N. C, C. M. Wheatley. 

Unio datus. — Testa Isevi, lato-elliptica, valde compressa, in»quilaterali, 
postice obtuse angulata, antice rotundata ; valvulis subcrassis, antice parum 
crassioribus ; natibus prominulis ; epidermide rufo-fusca, micanti, obsolete 
radiata ; dentibus cardinalibus parviusculis, sulcatis erectisque ; lateralibus 
prelongis, subcurvis, lamellatis corrugatisque ; margarita nubila, salmonea et 
purpurea et valde iridescente. 

Aab. — Paw Creek, Beaver Creek and Long Creek, N. C, C. M. Wheatley. 

Unio Bbavbbbnbis. — Testa Isevi, oblonga, compressa, ad latere planulata, 
inaequilaterali, postice obtuse angulata, antice rotunda; valvulis subcrassis, 
antice parum crassioribus ; natibus subprominentibus ; epidermide rubiginosa, 
micanti, obsolete radiata ; dentibus cardinalibus longis, crassis, lamellatis 
BubrQctisque ; margarita vel alba vel purpurea et valde iridescente. 

Hah. — Beaver and Long Creeks, N. C, C. M. Wheatlej ; Carter's Creek, Ga., 

J. Postell. 

• 

Unio nubilus. — Testa lievi, oblonga, subcompressa, inaequilaterali, postice 
sabbiangulari, antice rotundata ; valvulis crassis, antice crassioribus ; natibus 
prominulis ; epidermide tenebroso-fusca, eradiata ; dentibus cardinalibus cras- 
sis, sulcatis corrugatisque ; lateralibus crassis, longis, corrugatis lamellatisque ; 
margarita nubila, salmonea et purpurea et iridescente. 

Hab. — Paw Creek, Mecklenberg Co., N. C, C. M. Wheatley. 

Unio Pawbnsis. — ^Testa Isevi, suboblonga, infiata, valde inaequilaterali, postice 
subbiangulari, antice rotundata ; valvulis subcrassis ,* natibus subprominenti- 
bus, subtumidis ; epidermide tenebroso-fusca, squamosa, eradiata; dentibus 
cardinalibus parvis, corrugatis, subconicis ; lateralibus longis, lamellatis sub- 
curvisque ; margarita vel alba vel purpurescente et iridescente. 

Hah. — Paw Creek, Beaver Creek, and Catawba River, N. C, C. M. Wheatley. 

Unio humbbosus. — Testa laevi, elliptico-oblonga, compressa, ad latere planu- 
lata, inaequilaterali, postice obtuse biangulari, antice rotunda ; valvulis sub- 
crassis, antice crassioribus ; natibus prominulis ; epidermide rufo-fusca, obso- 
lete radiata ; dentibus cardinalibus grandibus, sulcatis, partitis ; lateralibus 
prelongis, lamellatis corrugatisque ; margarita salmouis colore tincta et valde 
iridescente. 

iTafi.— Charlotte, Mecklenberg Co., N. C, C. M. Wheatley. 

Unio obnvinub. — Testa laevi, elliptica, subinflata, inaequilaterali, postice sub- 
biangulata, antice rotundata ; valvulis subtenuibus, antice crassioribus ; nati- 
bus subprominentibus ; epidermide luteola, valde radiata ; dentibus cardinali- 
nalibus erectis, pyramidatis, in utroque valvulo duplicibus ; lateralibus longis, 
subcurvis lamellatisque : margarita alba et iridescente. 

ira6.— Bissel's Pond, Charlotte, N. C, C. M. Wheatley. 

DMoription of two now ipooioB of UHIOVIOJB from Eqnador. 

BT ISAAC LEA. 

Unio Obtonii.— Testa plicata, lato-elliptica, compressa, valde inaequilaterali, 
postice angulata, antice rotundata ; valvulis crassis, antice crassioribus ; nati- 
bus prominulis ; epidermide rufo-fusca, eradiata ; dentibus cardinalibus multi- 
partitis, fiexuosis curtisque ; lateralibus prelongis, curvatis corrugatisque ; 
margarita albida et valde iridescente. 

-ffaft.— River Napo, Equador, S. Am., Prof. Orton. 
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VBie. — Testa ItcTi, obi od go-ell iptica, sabcompresBA, nldt 
e et poBtice rotundata ; tbItuIib Bubcraeeis; natjbus pn- 
I tenebroBa-ruBca, CDcarpiformi, fleiuosa, obsolete radiala; 
ridi, non iridesceate. 
I, Eqiiitdor, 8. Am , Prof. Orton. 

lOnSX bom tlw lAver Ciataoeou Fonnatton a[ Kew 

BY ISAAC LEA. 
Indlj placed in my hands the Bpecimens of l/iiioniib vhiA 
i ofbluith clay, now first obserreil 10 contain them, about 

of Camden, N. J. This bed ia subordinate to tbe Grm 
I to our geologiBta as beloneing to that portion of the Ctb- 
I furnished so many intereating organic remains within tbe 
rticnlarly the Badmiaurut Foulkii, Leidy, and the Lxlap4 
J Prof. Cope. The same member of tbe Green Sand For- 
' productive aUo of marine vtalluaca, some of which I de- 
edings from tbe beds near Haddonfield, tf . J. But, aa ob- 
<h aatiT remains had been fonnd in these cretaceous bbds 
lected developmeat of these Unionida by Prof. Cope, it is 
jther and mare eitensire resnlts. 

beds in New Jersey hare only yet bad a very alight de- 
ill, no doubt, continne to yield their natural treasures lo 
Itigator for many years. The late Prof. Vanuzem, as early 
ining the Paris basin, was convinced that these New Jeruy 
nlent in tbe Orten Sand of Europe ; and subsequeatly, in 

published in the Journal of the Academy, where be gave 
itive geological position." 

ed nearly forty specimens of Unianidti, and these are com- 
S, via. : eight Vniona and two AnadonlM. These consist 

casts, but the forma are well preaerred, and in some Bpe- 
ers of the nacre are remaining in fragments. Thsae frng- 

the microacope, eihibit the imbricated structure as de- 
rpenter in the Unionids, bnt I could not detect any of that 
r structure of the nacre where the base membrane is de- 
iar cellular structure described and figured in his work, 
muscular cicatrices is visible in many of the specimens, 
ig placed in Iheir nsual positions, shewing even the dorsal 
While all the massive structure of the cardinal and lateral 
imposed and carried off, their impress in tbe clay remains 
t same forms and striiB which are I'ound in the massive 
IT teeth of our western species, 
laracters of the sh ell itself left in anyone of tbe BpeciToeni, 

diSerences, either by form of teeth, color of nacre, or epi- 
aioB oaly to take the outline, transverse diameters, and 
;roup these apecimeoa. In so doing, I have made these 
the most kuowii species, and named them accordingly, 
nens I have noticed none which have nodules or folds, 
iral resemblance in size and form to those now inhabiting 

;h these fresh-water shells are found lies below the well- 
green sand or marl beds," it becomes a very Interesting 
ations to these superimposed beds. Pnrther inveB^gatioo 
data to settle this point. In finding these fresh-water 
a naturally brought to consider how far tbey may have 
icta of those deposits in Europe, where the same genera of 
[Ju«6, 
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fresh-water shells hare been found abundant ; I mean of coarse the Wealden 
of finjcland, in which the distinguished geologist Dr. Mantell had worked so 
Buccessfullj, and in which he found the I^uanodon MantelU, a gigantic terres- 
trial reptile, and other animals, together with many fresh-water molltueSf par- 
ticularly a large number of Unionida^ analogous in form to these now so 
happily found by Prof. Cope in this bed below the Cheen Sand* 

I ought to state, in connection with this subject, that Dr. Hayden published 
with Mr. Meek, some ten years since, obseryations made by the former regard- 
ing the estuary and fresh- water deposits near the mouth of the Judith River, 
where Dr. Hayden found Uhionetj Paludinte<, Ac. These geologists, considering 
it the lowest, have called this number one. They say in their paper, published 
in our Proceedings May, 1857, that "the estuary and fresh-water deposits at 
the mouth of the Judith River are probably in a parallel with the lowest bed 
of the great Lignite basin, though some portions of them may be somewhat 
older." 

Unio NABUTOiDEB.f — Shell smooth, very wide, compressed, very inequilateral, 
biangular behind, rounded before ; beaks slightly raised, nearly terminal ; 
cardinal teeth short and striate ; lateral teeth long, and nearly straight. 

Length 1*5 inches, breadth 4-6 inches. 

Remarks. — This species is very nearly the same in outline with the well- 
known nasututj Say, but it is more acute at the posterior margin, in which 
character it is more nearly allied to FitherianuM (nobis). 

Unio badiatoidbs. — Shell smooth, regularly elliptical, compressed, inequi- 
lateral, subangular behind and rounded before ; beaks slightly raised, subme- 
dial; cardinal teeth large; lateral teeth large, rather long and lamellar. 

Length 2*4 inches, breadth 4-3 inches. 

Remarkt. — Some of the large and compressed varieties of radiatuty Lam., are 
nearly of the same outline with this species, and the beaks are nearly in the 
same position. It is evidently a species of thickness and weight. 

Unio subrotundoideb. — Shell smooth, subrotund, very much compressed, 
very inequilateral, rounded behind and before ; beaks slightly raised, nearly 
terminal \ cardinal teeth apparently small ; lateral teeth long, lamellar and 
arched. 

Length 2*6, breadth 3*4 inches. 

Remarks, — Very nearly of the same outline with subroiundut nobis, but not so 
high in the beaks. The lateral teeth seem to be unusually long and curved. 

Ukio oarbioboidis. — Shell smooth, broadly elliptical, somewhat inflated, ob- 
tusely angular behind, rounded before ; beaks somewhat raised, removed from 
medial ; cardinal teeth ; lateral teeth long and slightly curved. 

Length 2*5, breadth 4*8 inches. 

Remarks, — This is evidently a very regularly formed species, the curves be- 
ing gentle and pleasing. It resembles in outline some of the more transverse 
large males of earriosuSf Say. 

Unio humbroboidbb. — Shell smooth, ovately oblong, very much compressed, 
rounded behind and before ; beaks slightly raised, removed from medial ; car- 
dinal teeth large and compressed ; lateral teeth rather long and slightly curved. 

Length 2*6, breadth 4*2 inches. 

* While in London in 1852, my friend Dr. Mantell consulted me in relation to these 
Uhionidse from the Wealden. of which he had several hundred specimens, with the inten- 
tion of publishing them. For this purpose I grouped the whole of this fine collection, 
and assimilated them to those of our existing western species. Owing to severe illness, 
from which he never recovered, Dr Mantell did not publish these shells, and his collection 
was dispersed by a public sale. On my return from the continent to London, fifteen 
months afterward, I round in the cabinet of the late distinguished geologist, Mr. Sharp, a 
portion of them, which he had purchased, and which still hnd the laoels which I had 
written for Dr. Mantell. I am not aware of any of these having been published. 

t These descriptions are of oourse imperfect, being little more than from casts. Speoi- 
mens of all the species are deposited in the cabinet of the Academy of Natural Sciences. 
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— A nther atinsual oatline, and more Ilka some Sonth Amcrinn 
□ our own, except humtroiui (nobis), which it ia closelj allied lo. 
ir ii very much uid conrBel; striate. 

AKOKOlDia. — Shell Bmooth, verj wide and slightlj curved at bual 
npressed towards the beaks, rounded before and behind ; beaks 
ised, well advanced towards the anterior margin ; cardinal \eetb 
», Terf mach Btriate ; lateral teeth very loDg, lamellar and elighllf 

1-6, breadth 4-8 inches. 

— The form of this species is very unasaal, and it U nearest in oat- 
noktniit and maeer (nobis). A portion of the nacre remuns oa the 
}iit there is do appearance of rays on this or aaj other of these ape- 
he anterior portion is remarbabl? compressed for a Unci; tbis 
iomewhat applies to others which accompanied it. 

iUBSTiNoiOBS, — Shell laooth, elliptical, very mnch compresseil, 
ilateral, angular behind and rounded before; beaks slightlj raised; 
eth compressed ; lateral long, lamellar and cnired. 
1-3, breadth 3-6 inches. 

— The outline and general appearance of this shell is nearl; that of 
led male {^nnifnd'ntu, Lam., but rather more arched abore. The 
regular, and no doubt that in a perfect state it mast hare been 
IS its prototjpe now existing ig. 

LTOIDEB. — Shell alate, smooth, subelliptical, verj mach compressed, 
9.1, rounded before and behind ; beaks raised ; cardinal teeth 
1 compressed ; lateral teeth long, large, lamellar and ver; slightlj 

1*9, breadth 4'2 inches. 

— A single specimen only is before me, and this bj no means per- 

very closely allied to aialui, Say. The anterior dorsal portion of 

s gone, and that of the other Talve is crushed, but the posterior por- 

rery good state, showing a perfect and deep mould of the large, 

uellar lateral tooth, oier which the posterior dorsal portion of ihe 

Is into a well-defined wing, which was connate above, bat not el- 

high as in alattu. 

1 ORiNBioiDBS. — Shell smootb, elliptical, very much inflated, Tentri- 

iely angular behind, obliquely roanded before ; beaks submedial, 

; the lips, but very much inflated on the umbos. 

1'3, breadth 4'9 inches. 

— This species is more like jp-andit. Say, than any other of our 

.odonlm. It is about the same siie, and of rery nearly the same out- 

i the valres are present, and in their natural relevant positions. The 

much inflated, but not so much as the other species [eorpuUnloidei) 

X coRFuiiiNToiDRs — Shell smooth, rotund o-ellipUcal, exceedingly 
ry ventricose, obtusely angular behind, roanded before ; beaks sub- 
,tened at the tips, but eicessirely inflated on the umbos. 
1-6. breadth 6b inches. 

— This species is so nearly like corpuimla, Cooper, that I have do 
;o consider It nearest In outline and form to that remarkable species, 
ly the late Judge William Cooper, and which inhabits the Lake of the 
1 other north-western waters. There is no mistaking the peculiar 
gement of the umbos of this species being analogous to eorjnUtnta. 
wo imperfect specimens before me, but the larger one has the anle- 
r the right valve and posterior half of the left valre, which enables 
I a nearly correct description and measarement. 

[June, 
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A Bketoh of the natural Order LILIACE2, as repreiented in the Flora of tlie 
States of Oregon and California, with special referenee to the Plants ool- 
leoted in an Ezenrsion along onr Paeifie Coasts, A. D. 1866. 

BY ALPHONSO WOOD. 

(Gommeiicine at San Diego, Jan. 28. 1 made wide ezenrsions In that violnlty antll Feb. 
19. Here the bills are covered with roar species of the Cacti, with other plants. Thence 
joameying north, I visited the splendid plains of San Louis Bey, and of Anaheim, &c. 
Arrived at Los An^^eles on the 23d. Here fioarish almost all the tropical, together with 
the temperate fruits, in great abundance. My daily excursions here extended to San 
Grabriel, to the Granite Mountains north and east, to Cooomungo and San Bernardino east, 
and to San Pedro west. Next journeyed to San Buenaventura, — ^a most deliehtful trip, 
much of it on the beach. Hence diverged to Oiai Ranch and the Sulphur Mountains. 
Thence to Santa Barbara, known for its grand Mission church, still in good repair. On 
the 28th of March I left for San Louis Obispo, where I spent three days on those maKnifi* 
cent plains and lofty buttes. Next on the Salinas Plains, the Oavilan Mountains, anu the 
vicinity of Monterey four days, and April 4th to 7th in the rich Pi^aro Valley and adjoin- 
ing Redwood Hills. April 7th to 17th botanized in the remarkable region of Santa Cruz, 
and the following week on the splendid plains and hills of Santa Clara and San Jose, 
south and east of the Bay. April 23d to May 6th, in the vicinity of San Francisco, San 
Mateo, Oakland, ftc. 

Our next journey was to the Giant-wood of Calaveras, with side excursions to Sacra* 
mento, Lincoln, Folsom, Murphy's and Vallecito, returning on May 31st. The plaind 
were now dressed in their most brilliant robes, in which the golden and purple Mariposas 
shone conspicuous. 

A trip to trie Geysers commenced June 1st, when the Geyser Mountains were red with 
Glarkias. In this journey we visited Petalnma, Sevaistopolii Santa Rosa and Healdsburg, 
which latter place yields a rich harvest to the botanist. Returned June 7th. 

Next day commenced our long tour northward, again visiting Sacramento, Marysville, 
and exploring the Tuba River to near Downieviile. Thence Oroville, Chico, are visited ; 
Red Bluff and Shasta, where I explored the head-waters of the Sacramento. Thence over 
the Trinity Mountains, where Brevoortia had long bloomed unknown, and over Scott's 
Mountain, reachin}^ Yreka June 17th From this place enjoyed a grand excursion over the 
volcanic plains, thirty miles, to Mt. Shasta. 

June 21st crossed tne State line, on the Siskiyou Mountains, into Oregon, and for three 
days explored the splendid valley of Rogue River, in the vicinity of Jacksonville. Next 
three days were spent in pleasant excursions up and down the Umpqua Valley, from the 
bright little town of Wilbur. At Eugene, 100 miles to the north, entered the vast plains 
of the Wahlamette River. Reached Albany July Ist, and Salem, the capital oi Oregon, 
Julv 4th. Here spent three days in botanic trips, in company with Dr. Wythe of the 
Wahlamette University. Hence thirty miles to Oregon City, a place of infinice water* 
power, and one hundred miles from Eugene,--the entire length of this great valley. Hence 
to Portland twenty miles, and to the ocean one hundred mues navigation for the largest 
steamers. 

From the city of Portland, June 9th to 17th, my long excursions radiated, usually in 
excellent company. By the waters of the Great Columbia I reached the Dalles on the 
18th, laboring diligently one week, with Judge Wilson often as guide. Returning, npent 
one day at the famous Cascades, where the river has torn asunder the mountains, which 
are supported on columns of basalt. Next I am perambulating the rich woods and 
meadows of Forest Grove, twenty-five miles west of Portland. A day at Milwaukie, Oswe- 
go and Oregon City, where friends and botanists had alreadv collected herbaria for my 
use. August 7th to 11th at Astoria, and Clatsop Plains, at the mouth of the Columbia. 
Once more reach, and leave Portlemd, accompanied by friends brave and true (Dr. Atkin- 
son, J. Deerdorf, ftc), for the Cascade Range and Mt. Hood, in full view sixty miles east- 
ward. On that awful summit we stood Aug. 20th, and estimated its height at 17,000 feet, 
—water boiling at 180° Fahr. 

On the 25th, started from Monticello, Washington Territory, in a canoe rowed by Indi- 
ans, on a two days* excursion up the Cowlitz River. Everywhere in dark, gloomy forests 
of the Douglas Fir (Abies Douglasii),— would supply the world with lumber for a 
thousand years. Finally, on the 31st, leave Portland by steamer Montana for the Pacific, 
and for San Franoisco, 600 miles distant 

Our final excursion was to the Yosemite,— last, not least A day or two at Benicia and 
around Mt Diablo (whose fiowers had already been gathered for me by Rev. J. P. Moore), 
once more at Stockton, and across the vast plain to Bear Vallev, Mt Bullion, and Mari- 
posa, and I surveyed alone the Giant-wood of Mariposa. Four days i went up and down 
m Yosemite, pluckinf; flowers from the bases of cloud-capped rocks, and on the 22d of 
September am again in San Francisco, whence, on the morning of the 29th, with many a 
trophy, I embarked for home.) 

Tribe L—TULIPF^. 

Ebttqronium obandiflorum, Pursh. Scape tall (1 — 2 f.), 1 — 3-flowered; 
perianth segments yellow, acaminate, reflexed from near the base ; stigmas 3, 
distinct, revolute ; leaves spotless. — Woods, from the Sacramento to the Co- 
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lumbia River, and northward. Bulb oblong-ovoid. Flowers (when more than 
one) racemed, as if by the splitting of the scape. 
/?. multiflorum (Torr.) Flowers 5 — 8 in the raceme. — Sierras. 
y. muUiscapidea (Kellogg). Scapes several, all radical, each 1-flowered. — 
Sacramento Valley (Dr. Stillman. V. s. in herb. Torrey). A remarkable 
plant ; bat the scape is often one only, and then undistinguishable from 
var. «e. 

E. oiGANTEUM Lindl. Scapes 5 or 6-flowered ; segments acuminate ; stigmas 
united and club-shaped, somewhat 3-lobed. — Oregon to Idaho (Mr.E. Walkerj, 
and northward. My specimens are all 1-flowered, and too small to justlry 
Lindley's name. Flowers straw-yellow. 

LiLiuM CANADENSB, 0. puherulum (Torr. ?) Tall, strict (3 — 4 f.) ; stem and 
peduncles minutely puberulent ; leaves some opposite, some verticillate, often 
some scattered ; flowers few (often but one) ; segments orange- yellow, with 
brown dots, oblong, reflexed from below the middle ; anthers oblong ; stigma 
entire, 3-lobed. — Yuba Co. to the Columbia. Flowers large, showy, 1 — 7. 
June, July. 
y. minus. — Glaberrimum ; foliis plerumque sparsis ; flore saepius unica di- 
midio minore ; antheris ovalibus, basi affixis. — Meadows near Mt. Shasta, 
and in Oregon. June. (Var. /7arvt)2ora Hook, is undescribed.) 
i, Walkeri, Floribus niultis (12 — 16) minimisque (policaribus) ; racemo 
elongato ; foliis verticillatis — Idaho (Mr. Elkanor Walker). 

L. Washingtonianum (n. sp.) Glaberrimum ; foliis plerumque verticillatis, 
oblanceolatis vel obovatis, breviter acuminatis ; floribus permagnis, infundi- 
buliformibus, basi attenuatis, umbellatis vel Sfepe solitariis, subnutantibus ; 
segmentis spatulatis, apice cuspidatis, basi longe angustatis, supra recurvatis, 
3-policaribu8 ; intus fusco-maculatis, odoratissimis ; anth. oblongis ; stig. in- 
tegro. — In woods here and there, from Yosemite to the Columbia. 3---5 f. 
Flowers purple, varying to white. 

This splendid lily seems to have been overlooked by the botanists, or con- 
founded with the preceding. It is well known to the miners, who recognize 
its superior qualities, and call it the " Washington Lily." 

FRITILLARIA, Tournef. 

* Flowers tessellated, purple and yellow. Caps. 6-winged. 

F. ifUTiOA Lindl. Stems many (3 — 9) -flowered, naked below ; leaves verti- 
cillate, linear-lanceolate, obtusely pointed; flowers racemed, nodding, bell- 
form, as long as the pedicles (V) ; segments oblong, acutish, tessellated with 
dull purple and greenish-yellow ; style trifid ; capsule 6-winged. — California ; 
common in the interior. 2 — 3 f. Lvs. 2 — 3^. The one radical leaf is ample, 
elliptical. Bulb of white, thick scales. April, May. 

0. foliosa. — Procera; foliis majoribus (5 — 60; floribus parvulis, segm. 
linearibus, S'-'. — In deep shades. Redwood hills. 3 — 6 f. 

F. LANCEOLATA Ph. Stem strict, 1 — 2-flowered ; leaves lanceolate and linear- 
lanceolate, verticillate or opposite ; flowers nodding, obconic, obtuse at base, 
longer than their pedicels ; segments oblanceolate, rather obtuse, tessellated 
with purple and yellow ; caspule broadly 6-winged.— Monterey to Portland, 
north and east. 1 — 2 f. Lvs, 2 — 3^. Stem naked below, as in F. mutiea. The 
capsule is broader than long. It is more than probable that F. mutiea rnns 
into this. 

F. PARViFLOEA Torr. (P. R. R. Rep. IV.) Leaves narrowly lance-linear, 
whorled or scattered; flowers small, few or many, in a long raceme, on short 
pedicels, nodding ; perianth narrow at base ; style trifid to near the middle ; 
capsule 6-winged. — Santa Cruz, Gavilan Mts. I Murphy's (Calaveras Co.) 
Radical leaf broad. Stem lvs. about 2^ by 2^^. Flowers 1 — 20, greenish ana 
purple. 
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** Flowers brownish-purple, not tessellatod. Fr. wingless. 
F. Eamtschatcbnsis Gawl. Bulbs granulated ; leaves lanceolate, irregularly 
Terticillate ; flowers 1 — 3, pendulous, brown-purple, spotless, bell-form, much 
longer than their pedicels ; segments lance-elliptical, acute, veins inside more 
or less lamellated ; nectaries oblong ; capsule obtusely 6-angled. — Coast, San 
Diego to Sitka (and Eamtschatka). The bulb consists of thick farinaceous 
scales, loosely conjoined. Stem 8 — 12'^. February — April. (F. bifiora Lindl.) 

F. BBODBVA Bentb. Stem tall, naked at base ; leaves linear or oblong-linear, 
some whorled near the middle of the stem ; flowers several, subcylindrical, 
saberect ; aegmenU oblong^ reftexed at the end, longer than their pedicels ; stig- 
mas subconnate ; ovary oblong, fr. wingless. — California (Hooker), Umpqua 
Valley, Oregon (Mrs. Royal). 2 f. Flowers 1^ inches long, light purple. 

*** Flowers yellow. Capsule wingless. 

F. LiLiACBA Lindl. Stem leafy at base ; leaves oblong-lanceolate and 
linear, the lower whorled or opposite ; flowers 1 — 5, racemed, nodding, bell- 
form, with a narrow base, yellow ; pedicels erect, longer than the bracts ; cap- 
sule oblong, blunt at both ends ; style 3-cleft. — San Francisco (Dr. Stillman), 
Benicia (Rev. J. P. Moore), to Nevada. 8 — 14^ Nectary a groove. Very 
pretty. March. 

F. PUDiGA Spreng. Low ; leaves lance-linear and linear, opposite or scat- 
tered ; flower solitary, nodding, bell-form, yellow ; peduncle as long as the 
bract, recurved at top ; segments oblong-obovate, obtuse ; style and stigma 
undivided; ovary wingless. — Dalles of the Columbia (Mrs. Wilson), and east. 
6—9^. Leaves few, 3\ Nectaries nearly obsolete, hence first named by Pursh 
a Lilium (//. pudicum). 

Yucca aloifolia L. 7 — Hills, near the Hot Springs, San Bernardino (March 
10th), only the leaves and the dead scapes of the preceding year. Leaves 
densely capitate near the ground, 12 — 15^ by 1^, very rigid, sharply serrulate, 
glaucous, ending in a strong spine. Scapes very stout, 10 — 15 f. high. 

Y. GRAMiNiFOLiA (u. sp. ?) — Mouutaius twclvc miles east of Los Angeles 
(March 3d). Saw only leaves, and dead scapes with the fruit. Leaves very 
numerous, in a dense radical crown, linear, 2 f. by 3 — 4^-^, glaucous, not very 
rigid, rough-serrulate, round -carinate, involute above, and ending in a sharp 
spine. Scape 10 — 15 f. high, paniculately branched, bearing hundreds of 
"white, bell-form, pendulous " (Mr. Hoover) flowers. Capsule 1^ thick, 1^^ long, 
6-Iobed, 6-celled, packed full of disc-form, thin, black seeds. The leaves are 
not at all filamentous. 

Y. FiLAMKNTOSA L. ? — Mouutaius east of Los Angeles, with the last. Only 
the leaves seen (March 3d), which are densely clustered, yellowish-green, with 
brown spots and transverse lines at intervals, with no midvein, thick, lance- 
linear, rolled above and sharp-pointed, margin splitting into strong, recurved 
filaments. 

CALOOHORTUS, Pursh. (Koxif, beautiful, x^l^^t grass.) 

(Cgelobothra and Calochortus of authors.) 

Perianth 6-parted, regular, deciduous ] segments distinct, contorted in sesti- 
valion ; sepals oblong or lance-linear, spreading, much smaller than the petals ; 
petals coanivent or spreading, broadly obovate, cuneate-unguiculate, bearded 
within, with a glabrous spot above the base ; stamens 6, perigynous ; fil. 
subulate ; anthers linear- oblong, deeply perforated at base where the filament 
is inserted ; ovary free, 3-angled ; style very short or none ; stigmas recurved, 
persistent on the 3-celled, 3-valved, chartaceous capsule ; seeds angular, one 
row in each cell. — Bulbous erect herbs of the North American Pacific States. 
Leaves narrow, acuminate. Flowers few, terminal, solitary, nodding or erect, 
showy. 
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The Acknowledged error of Lindley, Kunth, fto.,.of referring the original species of 
Pursh (G eUganSy A.D. 1816) to a genus inyented ten years later {Cvckibatkra^ Sweet, 1826), is 
avoided by Inoludine both genera in one, under Purah's name. Moreover, Sweet's ^enus 
cannot possibly be distinguished by " fovea nectarifera alt^ impressa" (the only distinc- 
tion relied upon), for In c, eUgans and its congeners " the pit" fades away bv degrees, be- 
coming imperceptible. If, however, the two genera be insisted on, Sweers name must 
give place to the prior one of Pursh, and a new name (none more appropriate than Marx- 

Ci) conferred in place of the QUochortus of Lindley, Ac, No one acquainted with these 
utifUl flowers will regret the disuse of so distastefnl a name as Cydobolhra, 

^ 2 Calochortidea, Petals impressed Inside with a nectariferous pit, which is 
gibbous outside, beard scattered, soft, margin ciliate-^fringed. 

* Perianth ventricous, pendulous. 

C. PULCHELLUS. Erect, branched above ; flowers globous, yellow ; the upper 
in pairs and threes, lower often solitary, all with long bracts ; sepals lance- 
ovate, acuminate; petals concave, connivent, fringed, twice broader than the 
sepals, the pits large and deep ; anthers mucronate ; ovary ovoid. — Mt. Diablo 
(Rev. J. P. Moore), and the interior of California generally, less common than 
the next. 1 f. Its pendulous golden globes make a fine appearance. May. 
{Cyelobothra pulchella Benth., in Hort. Trans., n. ser., i, p. 413.) 

C. ALBUS Dougl. Erect or inclined, branching j flowers oblong, inflated, 
white, the upper in pairs, with lanceolate acuminate bracts ; sepals oval, much 
shorter than the concave, scarcely fringed petals ; anthers obtuse ; ovary obo- 
void. — California, common in all the foot hills. 1 — 2 f. Leaves and bracts 
lance-linear and long pointed. Flowers 1^ or more long, of a delicate pearly 
whiteness. May, June. {Cyelobothra alba Benth., 1. c, C alba and panieiUata 
Lindl.) 

** Perianth expanding, nodding (not pendulous). 

0. BLEGANS Pursh. Stem slender, with one radical, linear leaf; flowers in 
pairs or threes, open, nodding or suberect, white or purplish ; sepals oblong, 
cuspidate, greenish-purple, the petals much larger, roundish-obovate, soft- 
bearded within except its purplish pit, ciliate-fringed, and a short cusp at apex ; 
anthers acuminate, white ; stigmas recurved ; capsule 3-winged, finally oval 
and reflexed on the elongated pedicels. — In cool mountain shades, Mt. Shasta 
to the Columbia. 10 — 16^. Petals near V long, the pit strongly impressed. 
June. (0, Tolmai Hook., Cyelobothra tlegans Lindl., Bot. Reg. t. 1662.) 

fi. nanus. Folio august^ lineari v. filiformi, florem unicum longe excedente ; 
ped. filiformi bracteis subulatis duabus instructo ; perianthii capillis fuscis. 
— High hills, Yreka. Also on Mt. Hood. 6 — 8^. June — August. 

\^ Mariposa, Perianth erect, open. Sepals convolute-acuminate. Petals 
plane, erect-spreading, often spotted, but with no nectariferous pit. Seeds oval, 
compressed. (Vide C. venttstus, below.) 

* One radical leaf exceeding the slender stem. Petals straight, spotless? Pods 

oval, obtuse, nodding 

C. UMBBLLATUS (n. sp.) Follo radicali unico, lineari, caulem et bracteas 
foliosas longe excedente; floribus 5 — 9, fere umbellatis, erectis; pediculis 
subradicalibus, longissimis, ebracteatis, fructiferis recurvatis ; petalis flabelli- 
formibus, apice rotundatis, erosis, glaberrimis, basi squamSl ciliat& Instructis, 
albis, concoloribus ; antheris oblongis, obtusis ; capsula 3-alata — In coUibus 
altis prope Oakland, California (legimus Sanborn et nos). Caulis 6 — 8 poll. 
Folium pedale. Petala 10 lin. Mala. [Cyelobothra elegans^ var. Torr.? R. R. 
Rep. iv ) Distinguished from C elegant by its many flowers, beardless petals, 
entire aosence of nectary, &c. 

C. UNiFLOBUS Hook. One radical lance-linear leaf larger than the several 
cauline ones ; flower single, lilac, on a long, nearly radical peduncle ; sepals 
linear, acuminate ; petals triangular-fan-shaped, bearded just at base, wiUi a 
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small purple spot ; anthers linear-oblong, obtuse, blue ; style short, distinct. 
—High plains, Santa Cru«, &c. Scape 6'. Flower V long. April. Clearly 
distinct. 

0. NiTiDUs Dougl. Radical leaf lance-linear, much larger than the few cau- 
line, all long-pointed ; flowers 3—4, orange-yellow, pedicels elongated ; sepals 
elliptic, acute ; petals same length, roundish, bearded all over inside with cla- 
vate hairs ; anthers short, acuminate ; capsule oval, wingless, drooping. — Yuba 
and Tuolumne Counties. 6—8^. Leaf 1 f. Flowers brilliant, W broad. 
May. 

/S. eomutw. Sepalis longe acuminatis, corollam ezcedentibus. Flore unica ; 
fol. angustd lineari.— Dutch Flat. 4--6>'. Fl. V lato. 

*♦ Stem leafy, erect, branched, rigid. Perianth large, broad- campanu- 
late, the petals recurved- spreadiiig above the middle, spotted (except 
a Weedii), 
0. VBHUSTUS Benth. Branches few, 1-flowered ; leaves few, narrowly linear; 
sepals lanceolate, acuminate, greenish outside, a purple eye bordered with 
yellow inside ; petals many times larger, flabelliform, straw-white, variegated, 
a tuft of hairs below, a purple crescent bordered with yellow near the middle; 
stamens one-third as long as petals, anthers longer than filament ; pod lance- 
oblong.— Plains and foot hills, California. 1 J — 2 f. Flowers 2} inches broad. 
This splendid flower (with the next two) has long been known to the native 
Californians by the name of Mariposa (Spanish for butterfly). 

C. spitKHDiNS Benth. 7 Stem stout, 3 — 5-flowered ; leaves narrowly linear ; 
sepals lanceolate, acuminate, revolute, green, longer than the petals, a small 
brown spot in the middle ; petals broad-obovate, rounded at apex, lilac, 
sparsely bearded below, a brown-yellow eye in the middle ; anthers large, 
longer than filament (6^^), blue (Bentham). — Santa Clara, &c., not rare. 1 — 
2 f. Flowers as large as in No. 7. Perhaps it runs into that species. May. 

C. MAGiiocARPUS Dougl. Bulb oblong ; stem 6-leaved, 2'-flowered. glaucous ; 
leaves convolute, sheathing at base ; pedicels enlarged upwards ; sepals lance- 
linear, longer than the petals, lilac, with a green line outside ; petals obovate, 
short acuminate, tapering to base, lilac or bluish -purple, greenish at base in- 
side, and with a tuft of beard ; anthers acuminate, as long as filament ; cap- 
sule lance-oblong, very long (3 — 4^). — Dalles of the Columbia, ic, common. 
August. 

C. LUTBUS Dougl. Stem about 3-flowered ; leaves convolute-acuminate, 
shorter than the slender peduncles ; sepals oblong, pointed and recurved at 
apex, scarcely shorter than the petals, yellow ; petals yellow, broad-cuneate, 
rounded at apex, bearded across the base, a roundish red spot near the middle ; 
anthers as long as filament ; capsule elliptical. — Plains of Sacramento and 
San Joachin. 1 — 2 f. Flowers smaller than in the foregoing, very brilliant. 
May. 

G. Wbsdii (n. sp.) Caule subtrifloro ; foliis convolutis-filiformibus, pedun* 
culo divaricato multo brevioribus ; fioribus aurantiacis-luteis, concoloribus ; 
Sep. oblongis, acuminatis, petala excedentibus, basi barbatis ; pet. cuneato> 
obovatis, intus omnino barbatis, ciliatis, basi barbis fasciculatis ; stam. fere 
longitudine petalorum, anth. filamentis brevioribus ; ovario lineari. — San Diego 
(ligit Weed). Caulis gracilis, rigidus, 1 — 2 ped. Flores magoitudine C. lutei; 
pet. 15 lin. Stam. et pistilla, 1 pol. April. Very distinct. 

0. NuTTALLii Torr. " Stem 2-flowered ; leaves very narrowly linear ; petals 
obovate- cuneate, rounded at summit, white except the yellow base, with an 
oblong dense tuft of hairs on the claw, a purple spot just above, and a few 
scattered hairs. (C7. luieua Nutt ) Noble's Pass, Sierra Nevada, July 3." (P. 
R. R. Rep. ii, 124.) V. ». in herb. Tort* 

* The frequent refarences like the above, in these pages, indicate the extent of my ob- 
ligations to that eminent botanist, Dr. John Torrey, of Columbia Coll., New Yorlc 
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Tribe Ih-^ASPHODELEJE, 

Camassia esculenta Lindl. — Fine specimens from Marin Co. (Dr. Stillman) 
to Portland (Mr. Walker, Mrs. Shepley). Bulb white, furnishing to the Indi- 
ans a rich diet. Leaves broadly linear, nearly the length of the scape (12 — 
18^); raceme 6 — 10-flowered. Flowers V long, blue, alternate. Sepals lance- 
oblong, 5 — 7-yeined. Cells of the capsule about 12-seeded. 

ALLIUM, Linn. 

{ Bracts of the spathe 2, rarely 1 or 3. 

* Sepals acuminate, longer than the stamens. 

4- FALCiFOLiust Hook. Bulb globular, white ; leaves 2 or 3, linear, recurved, 
shorter than the scape ; spathe colored, of 1 or 2 bracts, shorter than the pedi- 
cels ; flowers 10 — 30, rose-purple, two or three times shorter than their stalks ; 
sepals lance-ovate, carinate-acuminate, more or less glandular-serrulate, 
recurved, more than twice longer than the unequal stamens. — San Diego to 
Salem (Oregon). 10—20^. Pedicels l-' — 18^^ March—May. Hooker's plant 
had " lanceolate '' leaves. None wider than lance-linear appear among my 
specimens. 

A. DouGLASSii Hook. Bulb ovoid, white ; leaves linear, erect, mostly two, 
shorter than the scape ; spathe 2 bracted, about as long as the pedicels ; 
flowers about 20, rose-purple, two or three times shorter than their stalks ; 
sepals ovate, gibbous at base, rather acuminate, straight, a third longer than 
the subequal stamens. — Throughout Oregon, California and Nevada. 10 — 
20^ Pedicels V. San Diego specimens have sepals broadly ovate, merely 
acute. Nearly allied to A. falcifolium^ but readily distinguished by the sepal» 
(sepals and petals). 

A. ACUMINATUM Hook. ? Bulb ovoid, often purplish j leaves 2 — 3, narrowly 
linear, shorter than scape ; umbel densely oo -flowered, globular, V or more in 
diameter; spathe 2 — 3-bracted; pedicels not longer than the purple flowers 
(3 — 5^'') ; sepals ovate or oval, acuminate, gibbous at base, near twice longer 
than the stamens ; capsule ripening 1 — 3 black seeds. — Hills, Santa Clara Go. 
to the Wahlamette. Scape 1 f. or more. Umbel small and compact, 20 — 40- 
flowered, very pretty. April, May. 

0. gracUe. Scapo gracillimo ; umbella 20-flora, } pol. diam. ; segmentis 
(siccis, post anthesin) inflectis, albis ; semine unico. — On Feather River, 
Oroville. 

** Sepals acute, equalling the stamens. 

A. TRiBRACTBATUM Torr. Bulb ovate; scape low (3 — 4^) ; leaves 2, linear, 
much longer than scape ; umbel 15 — 20-flowered; spathe of 3 ovate bracts ; 
sepals lanceolate, acute ; about equalling the stamens ; capsule broadly 
obovate, 3-lobed, cells 2-seeded. — Hill sides, Duffield's, Sierra Nevada (P. R. 
R. Rep. iv, 92). T. ». in herb, Torr, 

A. AMPLECTENS Torr. Bulb large ; scape low, flexuous ; leaves 2, longer than 
scape, filiform ; umbel 3 — 6-flowered ; spathe of two round concave bracts 
embracing the flowers ; sepals oblong, obtuse ; capsule 3-lobed, depressed, 6- 
seeded. — ^Hill sides, Sonoma, Cal. (Torrey, 1. c, F. 8. in herb, Torr, 

*** Sepals acute, stamens ezserted. 

A. CERNUUM Roth.? Bulb ovoid-oblong, tapering upwards; leaves 5 — 8, 
narrow-linear, erect, shorter than the scape ; umbel fastigiate, nodding, finally 
erect, with a short 2-leaved spathe, and about 20 small roseate flowers ; sepals 
oblong-ovate, acute, shorter than the stamens and slender style; ovary 
3-lobed, crowned with a 6-lobed crest I — Dalles of the Columbia and east. 1} 
feet. Bulb 1 J in. long, eatable. Flowers 2''^ long. Umbel Abroad. August. 
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This plant combines the ezserted stamens of A. eemuum with the 6-lobed orest 
of A. steUatum Nutt. 

2 J Bracts of the spathe 4 — 6. 

A. Sanbobnii (n. sp.) Bulbo orato, albo ; foliis ante anthesin eyanescenti- 
bus (ignotis) ; scapo gracilente, procero (2 — 3 ped.), basi longd vaginatis; 
umb. globosa, confertim 40 — 100 flora; spatha e bracteis 4 lanceolatis 
acaminatis ; ped. filiformibus, floribus parpureis longioribus ; segm. erectis, 
oblongis, basl gibbosis; interioribas longioribus; stam. et stylo gracllUmo 
exsertis ; fil. capillaribus, basi dilatatis ; stigm. trifida ; caps, trilobata, tri- 
sperma, glandibas 3 coronata ; spermatibus angulatis, albo-luteis (immaturis). 
—In coUibus umbrosis, Yuba Co. prope Foster's Bar (S. S. Sanborn, Esq.) Aug. 
Flores 3 lin. longi. 

A. MABiTiMUM Torr. Bulb globular, corm-like ; leaves 3 — 6, linear, longer 
(ofteik shorter) than scape ; umbel about lO-Qowered, fastigiate ; spathe of 3— 
6 narrow bracts, sepals distinct almost to base, oval, with a wide midyein and 
callous tip, some longer than the stamens ; fil. dilated at base ; capsule globu- 
lar, size of a peppercorn, dO-oyuled, perfecting about nine black seeds. — Hills 
near the sea and bay, Santa Cruz to Benicia and Marin Co. 6 — 12^. Flowers 
small, white. April. 

A. OBOCEUM Torr. Leaves several, linear, as long as the slender scape (1 f.) ; 
umbel 9 — 12-flowered, pedicels spreading, 8 — 10^' ; spathe of 4 — 5 lanceolate, 
acuminate bracts ; sepals oblong, acutish, orange -yellow, 4 — 5^^ ; stamens 
shorter, fil. 2-toothed at base ; capsule obovate. — Mountains east of San Diego 
(Mex. Bound. Rep. ii, 218). V. #. m herb. Torrey, 

HESPEROSCORDIUM, Lindl. fE^«/»of, evening, crM/kTov, garlick.) 

Perianth acute at base, articulated to the pedicel ; segments 6, distinct, 
spreading above ; stamens six, short, equal, fil. dilated, coherent and perigynous 
at base ; ovary stipitate, many-ovuled ; style slender ; capsule ovoid, 3-ceUed, 
3-valved ; seeds CO , black. — Corm coated, scape umbelliferous. Involucre of 4 
or more bracts. Flowers erect, white. 

H. LACTBUM Lindl. Corm globular, fibrous-coated, brown ; leaves 2, linear, 
shorter than the tall scape ; flowers 10 — 25, shorter than their pedicels ; seg- 
ments cream- white, 1-veined, oblong, obtuse, 6 — 1^^ long; fil. at base broad 
and connate, forming a corona half the length of the perianth ; stipe nearly 
the length of the capsule.-*San Mateo Co. (Mr. Easton), to the Sacramento^ 
and Wahlamette. 2 f. (J7. hyacinthinum Lindl. is the same plant.) 

TRITBLEIA, Dougl. (T/iif, thrice, *rikiiot, complete.) 

Perianth 6-parted, funnel-form, persistent, segments spreading, l-veined ;. 
stamens 6, the 3 inner higher and longer ; fil. adherent to the tube, anthers- 
linear-oblong, fixed by the middle ; stigmas 3-lobed, style distinct ; capsule 
short-stipitate (in our species), cells 3, about 10-seeded. — Bulbous. Scape 
umbellate or 1 -flowered. Spathe of 2 bracts. 

T. GBANDiFLOBA Liudl., Hook. Lcavcs linear, glaucous, shorter than the tall: 
(2 f.) scape ; spathe equalling the pedicels, which are scarcely as long as the 
perianth ; stipe shorter than the ovary or the style ; stigmas 3-lobed ; umbel 
few-flowered. — ^Plains of the Columbia and Wahlamette. The specimen in 
Dr. Torrey's herbarium is from the Dalles. I did not meet with it. (V. s.): 
Flowers white 7 

SUBERTI A, Kunth. (In honor of Dr. Subert, a German botanist.) 

Perianth funnel-form, attenuate at base, half-6-cleft ; segments erect, 3- 
velned in the middle ; stamens 6, included, fil. inserted at top of tube ; anthera 
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Scape umbellate. Spathe of 3 — 6 narrow bmcu. 

LAXA KuDtb. Bulb globnlar, tthro as- coated ; lemves m long ss the Bcape 
-18'), broftdlyllne»r(9— 8"); pedicels 10—30, snberect, 2—3'; fluwers 
It-purple, Begmenta with a triple midTein ; ttipe 6 or 6 times as long B9th« 
7 (near 1'). — California, middle and northern counties. Bulb as large as 
l«ket ball. Flowers 16" long. April, May. Very handsome. 

CBocij. (n. ip.) Foliii 1 — 2 (t. plnribus?), linearibua, condnplicato> 
itis, erectia, scapo gracilente brerioribaa, obtuBis ; apatha e bracteiB 4 
ilatia acumiuatiB, pediculia breviota ; floribna B v. 6, basi acutia, sopra 
im ditatatii (9 liu. lougiB), segm. leque obtuaia, medio vena forti inttrnctiB ; 
. oblongis, inl«rioribue duplo altioribuB ; ovario quam Btipea crasaoB 
D breviori ,' loculia G-Epermia. — Yreka, Oalifomia. Canlis pedalia. Plores 
eL June. 

CALLIPBOBA, Lindl. (Kawi«, beauty, ir^, ftont.) 
prianth of 6 segmenta naited at baae Into a tnrbioate tnbe, spreading aboTe, 
ng, I-reiaed; atameoB 6, perigynoua, 3 of them longer, fil. dilated, all 
iBpidate, the middle caap ahortest, bearing tbe aathera ; o^aiy short atiped ; 
I and Btigma undivided ; capaule 3-ceUed, (s -seeded, aeeds black. — Bulbons. 
■et lineai-ensiform. Scape umbellate. Spathe of 3 or 4 biacts. Flowers 
0, yellow. (CalUpraa Euntb.) 

iDtCA Llndl. — Hilla, Santa Cruz, to Healdabnrg aad the Sierra Nerada. 
indsome plant, I f. Bulb globular. Leaves 1 — 3, as long as the scape, 
lueled. Segmeota 6 — Id" long, the vein greenish outaide. Fedicele 1 — 
Specimens from the Coast Bacge have a much smaller flower than thoee 

the interior. April, Uay. Differs from Subertia chiefly in its Btamens. 

BRODL£A, Smith. (Named for James Brodie, Esq., of Scotland.) 
srianth funnel-bellform, outer segments narrower ; stamena 6, iosertedin 

■ .f tub( ■ .. --.. 

by thi 

iea«, stigmai S-Gd; capsule sabstipitate. — Bulbous. 

ediug the scape. 0mbel few-Sowered. Bpalha 2 bracted. Flowers 

B, riolet blue. 

OBANDirLOBA Sm., ■. mocrantha, Torr. Bulb depieBBed'globona, Gbrous- 
e<t ; pedicels atout, diTaricate, then erect ; flowera 4 — 8, rarely bat I, the 
T Begmenta nearly twice broader than the outer, all epreadiog above. Sle- 

Btamens usually longer than the fertile, emarginate, yellowish. — Plains 
hills, California. 8 — 18'. Flowers large, rarying from 1' to a' in lenglh, 
LDcqual stalks. 

. ToBRCTi (a.sp.) Bnlbo magno, depreeso, tunica reticulata iDStmcto; 
B malto elongatis ; nmb. G — 10- flora, anbradicali t. Bcapo brerissimo, pedi- 
9 ralde inequ^ibuB; periantbii segm, snb erectia, omnibus obtasis; andi, 
ingis, caatratia elongatia, bifidis. — -Swampj^ places about Oakland, Mapa,to 
fsville, Ac Leaves 6—10'. Pedicels 3—6'. Flowers \ inch long. I often 
tbe live plant, always with the same habits and characters. {B.ffrandifiera, 
jteropoda Torrey, Bat. Whipp. Rep. 93.) 

. pABTirLOKA Torr. Scapo ronghish ; nmbel IS — 30-flowered ; pedicels 
ler than the flower ; sterile stamens ovate lanceolate, rather acute, entire ; 
1 of the ovary 6— S-ovuIed,— Sierra Kevada, (Toney, in P. B. R. Bep., ii, 
) .F.f. 
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DICHELOSTRMMA, Konth. (A/x»A«ff, bifid, 0^rVv««} crown.) 

Perianth 6- parted, limb erect or spreading • fil. 6, dilated, perigynons, the 3 
outer exserted, petaloid, 2-parted either with or without an anther between 
the lobes, the 3 inner wholly adnate, antheriferous, rarely appendaged ; anthers 
bifid at each end; ovary 3«oeUed, cells 3 — 5-OYaled; seeds few or many, 
black. — Balb or corm globous. Leaves linear, flat. Scape tall, wiry, bearing 
a dense umbel of flowers. Spathe of 3 or 4 broad bracts. 

2 Only the three outer filaments appendaged. Flowers riolet-blue. 

D. ooNOBSTA Eunth. Leaves 1 — 2, narrowly linear ; scape flezuous, erect 
(2 f.) ; flowers subsessile, in a globular umbel, tube tumid at base, contracted 
above the globular ovary ; anthers 3 ; pedicels roundish ; seeds angular, 5 in 
each cell. — Oregon and N. California, common. Flowers 9'' long, about a 
dozen in each umbel. March — May. {Brodiaa eongettay Smith.) 

D. CAPiTATA Benth.? Leaves broad-linear, glaucous ; scape straight, erect 
(2 f.) - flowers subsessile, few (6 — 9), compact, broad at base, not contracted 
above ; anthers 6 ; pod ovoid, with 9 elliptical seeds. — San Diego to Yreka ; 
often seen with the other, readily distinguished at sight. The seeds are thrice 
larger than in the preceding. The bulbs of both are largely eaten by the 
Digger Indians. February — April. 

2 StrophoUrion^ Torr. Filaments all appendaged ; the lobes of the antherife- 
rous much shorter than those of the sterile. 

D. Californica. Leaves long, linear ; scape terete, twining on anything in 
reach, 5 — 10 f. ! Umbels capitate, with 4 or 5 bracts ; flowers tubular-bell- 
form, rose-purple, somewhat constricted above the ovary, articulated to the 
pedicels ; cells 4-ovuled, 1-seeded ; seed oblong, black. Common in the foot 
hills, Marin, Yuba and Placer counties. May. {Strcpholirum e€Ui/ormeum, 
Torrey, in P. R, B. Rep. iv. 149.) 

BRBVOORTIA, Wood. Proc. Phila. Ac. N. Sci., June, 1867. 
(Dedicated to J. Carson Brevoort, Esq.. Reg. N. Y. Univ.) 

Perianth tnbular-pyriform (scarlet red), persistent, limb 6-toothed, reflezed, 
crown erect, of 3 broad truncate scales ; stamens 3, fil. adnate, anthers Aree, 
ezserted, opposite the inner segments (teeth), alternate with the scales of the 
crown, deeply bifid at base ; ovary ovoid, 3-celled ; cells 4-ovuled, style slender ; 
capsule? — Bulbous? Leaves long, linear. Scape tall, erect, umbellate. 
Spathe of 4 bracts. Flowers 8 — 12, pedicellate, nodding. 

B. Ida-Maia Wood. High hills of the Trinity Mountain Range, Shasta Co., 
Cal. Glabrous, 2 — 4 f., leaves nearly as long, channeled. Flowers 1 ^ long, 
pedicels 1 — 2^, Singularly beautiful, the tube scarlet, lobes chrome-green, 
crown yellow, and umbel subtended with 4 purple bracts. May, June. 

CHLOROGALUM, Eunth. (Xx«y)9{, green, )4a«, milk.) 

Perianth of recurved-spreading segments ; stamens 6, equal, scarcely 
perigynous, as long as the segments; anthers 2 • celled, fized by the back; 
ovary free, sessile, cells 3, 2 — 3-ovuIed ; style filiform, stigma tricuspidate. — 
Bulb tunicated. Leaves radical, linear, carinate. Scape branching, with 
panicled racemes. Soap Plant. 

G. POMBBmiAHux Eunth. — California, throughout the open country. The 
bulb is invested with a dense mass of black, hair-like fibres. Leaves broad- 
linear, recurved, the margins undulate. Scape 2 — 3 f. high, bracted, with a 
few spreading branches. Flowers erect, broad, white, in long loose racemes, 
open only at mid-day in May. The bulb is alkaline and mucilaginous, answer^ 
ing well for soap. - 
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OIKMnoSTOHUlf, Tan. ('OM^, tootli, n^M, monOi.) 
Periuith ulTcr-form, tube cjlindric, limb of 6 equal ipnsding Bcgments ii 
\g u tab* ; ituniiu 6, ptrigTDoai to top of tube, >lteni«ti>K with *» muij 
riie filameota ; itjle Glifonn ; oTuy globouB, neail; tree, 3-ccUed, &-OTDled, 
MDle 6-fee«led. — BDlboai,«itli broti4 liDt^r loTei ■berthing the diruiotelf 
incbed item. Flowen inull, Tkcemed, white. 

). HiBTwian Torr. — 7oot hilli, Tuba, Placer aod Sacratncnto coantiFS, 1 
! f. Radical leare* flat, 3 — 6" wide, b — T'ltcined. SegmeDti S-Tcined, 
leied after flowering. Stanens and aterilc Gl. barely eiaerted. Ha;. 

Tribe m.—8MlLACIlTE^. 
iiauciM RACIMOU DetC — Common in tbe Redwood hills, Pejuo to the 
uian B., Cal. In no wIm diBennt from the eastern plant. 
I. iTiLLxTA Deaf. — Santa Craz, with the lait, north to the Colnmbia Rii«r 
m Astoria to the Dalles. 1 f. Baceme loose, few-flowered. Berries red. 
^nrroiia Aicuwsn Torr. Root fibntni ; leares few, lance-orol, ahmpllj 
nted, shtatbiDg at base, reins ratming from base to apex ; scape taller than 
I leaTei, bracted, bearing 2 — 1 nmbels, the terminal lO^-lO-Sowered, the 
sral 3 — *-flowerBd; flowers bell-shaped, jellowish, 8" long; eegments 
DSe; berries 3-celled; cells 8 — lO-seeded. — Hosntun woods near Santa 
It to the RusBiau R. A handsome plant, 1 — 2 I. Hay. 
7. tmirLOU Eunth. Boot tnberoni ; leares 3 or 3, lance-oblong, abrapti; 
nted, ma^ns ciliate ; scape not longer than the leares, bearing one la^ 
ite flower : segments same shape as the leares, ICI" long, stamens shorter; 
Ty obOToid, as large as a pea, 9-Beeded, bine. — Northern declirities of Ht. 
Ml (Ur. Braiee), Cascades to Tancoorer I Jane, July. 
luiaTBiMDM BiroLicM DC. B. dUatatvm. — From Astoria to the Dalles, north 
I east. Leares generslly 3, broad-cordate, 3 — 6' diameter! Stem 6—10'. 
kctlj like the eastern plant, except its gigantic siie. Jime. (Smiiaeina 
tiata, Nalt.) 

Tribe lY—UYULABIE^. 
'■ouans HooEiai Torr. Stoat, leafy, scabroaB-pabemlent ; leares broad- 
)rate, acuminate, deeply cordate- am pi e licanl ; umbels 3 — 4 ■ flowered, seg- 
Qts Bpstulale, obtnsish ; anthers oblong, glabrous ; stigma entire. — Sania 
ic to Oakland hillB, kc. 2 f. Leaves 2' broad, strongly reined. Stem and 
nches reddish, pnbescent. Flowers green ish-yellow, S" long. April. 
nUaria lanuffinota, fi. mtyar Boole.) 
'. Hisznsii Don. Kesrly glabrous ; leaves laoce-oblong or orate acnnii- 

e, sessile, or sub cordate •clasping ; umbels terminal, 1 — 3-flowered ; flowers 
l-shaped, pendnloDB, as long as their stallcs ; segments linear-Ian ceo late, 
minale {6"), the stamens often longer, and tbe slender style still longer; 
ry lemon-sbaped, orange- colored, with 6 rounded seeds, — -Santa Crua to the 
□mbia. Stem Z f., erect to first branch, then secund. Flowers greenish- 

f. (Pimiario Hook.) 

ItftBFTOPDB AHFLBiiroLiUB DC. — Washington Co., Oregon (Mr. E. Walker). 
.broQB. Leares glaucous beneath. Berries red, oblong, IS — 21-seeded. 

Votiea «f SMU TEETEBBATX EEHAIVS from Earden Co., Twai. 

BY JOSEPH LEIDT, H. D. 
'he following described fossils <rere submitted to mj eiamination byHessrs. 
I, V. Lawrence and D. Q- Elliot, of New York. They are reported to hare 
D obtained from blue clay and sand, beneath a bed of bitamen, in Harden 
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Co., Texas, and were donated to the New York Lyceum of Natural H' story by 
Mr. Robertson. The fossils are mostly thoroughly permeated with bitumen ; 
others slightly. • 

Equus oomplicatus. 

1. A first superior molar. Length along the inner median column 2^ inches ; 
antero-posterior diameter of the triturating surface 20 lines ; transverse diame- 
ter, independent of the cementum, 13}^ lines. It nearly resembles the specimen 
represented in fig. 9, pi. xy, of Holmes' Post Pliocene Fossils of South 
Carolina. 

2. A last superior molar, curved to a remarkable degree. Length along the 
inner median column, less the fang, 2 inches 1 line ; antero-posterior diameter 
of triturating surface independent of cementum 18 lines ; transverse diameter 
do. 10|^ lines; length of curve antero-externally 35 lines, postero- externally 16 
lines. 

3. An upper temporary molar. Length internally 10 J lines ; antero-posterior 
diameter 17 lines; transverse diameter 9} lines. 

4. A fragment of a fourth upper molar. 

5. The upper part of the crown of a last lower molat. Antero-posterior 
diameter 15 J lines ; transverse diameter, independent of the cementum, 5 J 
lines. 

6. A fifth inferior molar. Length antero-internally to division of fangs 33 
lines ; antero-posterior diameter 13 lines ; transverse diameter, independent of 
cementum, 6 lines. 

All the above are completely imbued with bitumen, which has penetrated 
the cementum and dentine throughout. 

7. Fragments of a lower jaw, with the first molar tooth. This specimen is 
only partially impregnated with bitumen. The length of the tooth is 33 lines; 
the antero-posterior diameter 17 lines; the transverse 7 lines. 

Mastodon ambrigakus. 3f. ohioticus or M, giganteua of authors. 
A small fragment of a molar. 

Meoalonyx validus, n. s. 

A portion of a tooth resembling most in its form the second upper tooth of 
the Meffalonyx Jeffersonij but much larger than in the mature individuals of that 
species. The transverse diameter is \&\ lines; the antero-posterior 11} lines. 
The transverse section is quadrate. The anterior surface is nearly a transverse 
plane ; the posterior surface forms a plane inclining outward ; the inner surface 
is nearly a plane inclining forward ; the outer surface forms with those in front 
and behind a semi-circle. The- triturating surface is comparatively slightly 
concave, and inclines postero-internally. Its anterior border is the most pro- 
minent ; the posterior being comparatively so little prominent as not strikingly 
to interfere with the slope of the surface. The specimen is thoroughly impreg- 
nated with bitumen. 

Felis (Trucifblis) patalis, n. s. 

An upper sectorial molar, contained in a small fragment of the jaw, which 
also includes the socket for a single fanged tubercular tooth. The specimen 
is thoroughly saturated with bitumen. 

The sectorial tooth indicates a feline animal, approaching in size the lion or 
Bengal tiger. The form of the tooth is nearly like the corresponding one of 
the latter animals, but the crown is of less width and proportionately longer. 
The anterior lobe differs from that in the true cats not only in a greater propor- 
tionate development, but in its distinct separation in two sub-lobes, of which the 
anterior is rather more than half the depth of the succeeding one. The 
measurements of the tooth, in comparison with those in a similar one of a large 
skull of the Bengal tiger, are as follows : 
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An QDiraa] phAlAoz. npjArtnUj of aa ed»tate •^^^'^^ He ead is broken 
offf and the t|fe/:im4;B is thoroTi^lj tmboed vith bituaem. Tbe leagth is 
oneertain. for ve canzicrt d^rUrmine whether it vas blast or pointed at the end. 
Snppf/iiTtfi; it t/> bare b«p*m in the former conditiom. it hai been abont 28 lines 
hjnf^. Tb«; breadth u KK>re than half the If-ngth, and is mneh greater than tbt 
dejith or thirknefii. The bone is without sheath, traasrerselj oral in section, 
13^ lines wide bj 10 lines in depth. The articular facet forms a trochlear 
concaritj, with rertieal n^rdian eleration. and is directed backward and down- 
ward. About one-fourth of the length from the base it expands, and then 
gradually narrows forward to the apex. The upper surface forms an inclined 
plane forward, and ii eon rex transrerselj. and smooth. Its greatest width 
ju«t ba<:k of tlie middle is 16 lines. The under surfiuse is conrex transrersely, 
and dli^htlj so in tbe Length. On each side of this surface, jnst in adrance of 
base, there is a large ra«<:aIo-nearal foramen, penetrating to the interior of tbe 
bone, A wide but shallow groove curres forward between the foramina, and 
a deef>er one diverges from each laterallj and backward. The lateral borders 
of the ungual expansion are obtuse. 

UndiUrmmed. 

A bone of uncertain character, but resembling a phalanx. Slightly impreg- 
nated with bitumen. It is a curved, four-sided pyramid, with a square plane 
base, truncated deeply at one an^e. A strong boss occupies the incurvature 
of tbe bone at the base, and at the side of the truncated angle. The border of 
tbe pyramid along the convexity opposite the latter is likewise truncated. The 
bone in the structure of its surface looks as if it might be of reptilian charac- 
ter, exhibiting everywhere a rather conspicuous vascular porosity. The 
length of the specimen in the axis is 16 lines, the diameter of the base 1 1 by 

10^ lines. 

Emydbs. 

Small fragments of the carapace and sternum of several species of emydes, 
thoroughly imbued with bitumen. Most of the fragments are too imperfect to 
characterize the species, but some of them indicate an animal abont the size of 
the living Emt/s teabra of the southern States, but evidently a different species, 
AS the bones are proportionately much more robust. The fore part of the ster- 
num differs from that of E. teabra in the abrupt projection forward of the inner 
division of the episternals. A pair of these together at the articulation of the 
hyposternals give a breadth of 43 lines ; depth of the episternals to the ento- 
sternal 13 lines; projection forward of the part covered by the gular plates 4 
lines ; greatest thickness 5J lines. A byposternal about its middle is 28 lines 
frem before backward ; 26 lines in width behind the inguinal notch ; and 6 
lines where thickest internally. The fore part of a nuchal plate resembles the 
corrcMponding portion in E. acabra, but is more deeple indented. Its width 
anteriorly is an inch ; the length of its median column 10} lines ; its thickness 
where greatest 6 lines. The species may be distinguished by the name of 

Emyb pbtrolci, 
Probably belonging to the subgenus. TVacAem^x of Agassiz, like Emya teabra, 
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Indioatiou of an ELOTHSBIIIII in California. 

BY JOSEPH LEIDY, M. D. 

Elothebium supsaBus, n. s. 

Prof. Whitney recently placed in my hands for examination a tooth of a 
supposed carnivorous animal, from Douglas Flat. Galaveras Co., California. It 
was derived from a stratum of the same age as that from which a lower jaw 
of Rhinoceros hetperitu was taken. The tooth appears to me to be the right upper 
lateral incisor of a species of Elotherium^ perhaps the same as E, ingent of the 
Mauvaises Terres of White River, Dakota, though it would appear to belong to 
a larger individual than the remains referred to the latter, if not to a yet larger 
species. The crown of the tooth is conical, compressed from within outwardly, 
and subacute laterally. The apex is rounded ; the base somewhat expanded, 
• and at its fore part produced in a short embracing ridge. The fang is conical 
and curved. The measurements of the specimen are as follows : 

Length of tooth in straight line 29J lines ; length of crown 13 lin. ; breadth 
9 lin. ) thickness 6} lin. 



Hotioe of some BEFTIIIAK REKAIKS from IToTada. 

BY JOSEPH LEIDY, M. D. 

Prof. J. D. Whitney has submitted to my inspection some fossils derived from 
the Triassic rocks, of Star CaSon, Humboldt Co., and from the Toiyabe Range, 
north-east of Austin, Nevada. The specimens are very imperfect, but neverthe- 
less interesting, and sufficiently characteristic to indicate apparently threo 
distinct reptiles having an affinity to lehthyoaaurus and Eotaurut^ nor am I 
prepared to prove that they do not belong to one of these. 

The fossils have been and are yet partially imbedded in a dark bluish silice- 
ous limestone, and the same material has so completely infiltrated the bones 
that they almost appear like modified portions of the same rock. 

One of the specimens consists of a mass of rock containing two vertebrae and 
parts of two others in series. The same rock includes two shells, which appear 
to be Ammonites Blakei, Gabb, and Posodonomya stella^ Gabb. The specimen is 
from New Pass, in the Toiyabe Range, north-east of Austin. The body of 
the vertebrae is deeply biconcave, as in Ichthyotaurut. The length is considera- 
bly less than the breadth. . The under side is plane fore and aft, but the mar- 
gins are slightly prominent and bevelled. The sides are slightly concave, 
and provided with a short and robust process for the head of a rib. The neural 
arch with its spine, visible in one vertebra along the broken margin of the 
specimen, rises above the body'about one and a half times its depth, and its 
abutment exhibits the remains of another articular process for the rib. The 
neural canal is triangular. The measurements of the vertebrae, partially esti- 
mated, are as follows : 

l^ength of body inferiorly 11 lines. 

Depth of body « 16 " 

Width 16 " 

" including costal processes 21 " 

Height of neural arch, including spine from upper part of body, ob- 
liquely 28 " 

Height of neural canal 8 " 

A second specimen from Star Cafion, Humboldt Co., consists of a series of 
eight vertebrae, partially included and held together in the matrix, and much 
weather-worn where they have been exposed. The vertebrae may be part of 
the caudal series of the same animal as the above, but the matter is uncertain. 
The eight vertebrae together have a length of 58 lines, making about 7| lines 
for each. 
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A third specimen from the Toiyabe Range, on the Reese River, north-east of 
Austin, consists of the isolated body of a vertebra, somewhat distorted, ground 
off at one of the articular faces, and less infiltrated with the rocky matrix than 
the others. It appears to have corresponded in proportions with those of the 
series last noticed. It is biconcave, moderately concave at the sides, nearly 
plane below, presents the remains of two short oblong articular processes for 
ribs near thQ position of the neural arch, the sutural impressions of which are 
visible above. The length has been about 8 lines, the breadth about 16 lines. 
The neural canal about 2 lines wide. 

The very imperfect condition of the specimens renders me unable to say 
more about them, nor is it certain that they all belong to the same animal, but 
for the present I propose to consider them so, under the name of Cymbospon- 

DTLUS PI8C0SUS. 

Of the remaining specimens, three consist of the greater portion of three 
vertebral bodies, which belonged in series and have been broken apart. These 
are labelled Humboldt, Nevada. They apparently indicate a much larger spe- 
cies of the same genus as the former, the vertebral body having the same form. 
The sides of the articular funnels are convex outwardly from the centre, which 
deepen more rapidly at the inner third of the surface. One specimen retains 
the neural arch without its spine, and a short, robust, costal process, extending 
from near the bottom of the arch almost half the depth of the body. A second 
vertebra is singularly distorted, apparently as if the bone had been in a plastic 
condition. The measurements of these vertebrae, partially estimated, are as 
follows : 

Length inferiorly lY to 18 lines. 

Depth of body 44 " 

Breadth " 44 " 

Depth of costal process 21 " 

Projection of costal process 4 " 

For this species I propose the name of Gvmbospondylus pbtrinus. 

Another specimen, consisting of a mutilated vertebral body from Star CaQon, 
Humboldt County, indicates an Enaliosaurian, apparently not only differ- 
ing from either of the former, but probably belonging to a different genus. The 
specimen is broken away at the top and at one side, is also somewhat mutilated 
on the opposite side, and appears considerably eroded on one articular face. 
The body is deeply biconcave, as in Ichthyotaurus^ but proportionately much 
longer in relation with the breadth. The funnel-like surfaces are convex out- 
wardly from the centre, and deepen more rapidly at the inner third. The sides 
and under part of the body are slightly concave fore and aft, and defined by 
acute borders. The under part exhibits a square depressed appearance from 
the presence of four angular chevron processes, associated fore and aft by sub- 
angular ridges. The estimated size of this specimen is as follows : Length of 
the body inferiorly 2^ inches; depth 4J inches; breadth about 3 inches. 

For this animal I propose the name of Chonespondylus gbandis. 



I 

Kotioe of some VEBTEBBATE BEMADTS from the West Indian Islands. 

BY JOSEPH LEIDY, M. D. 

Some time since Prof. Felipe Poey, of Havana, sent to me several fossils, to- 
gether with a copy of a pamphlet entitled " De la Existencia de grandes Mami- 
feros Fosiles en la Isla de Cuba. Par D. M. F. de Castro. Habana, 1865.'' 

The fossils consist of the vertebra of a crocodile and part of a costal plate of 
a turtle, which were found with other bones, together with the lower jaw of a 
giant sloth, at Ciego-Montero, Cienfuegos, Cuba. 

The reptilian fossils are as follows : 
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Cbooodilus pbibtinus, n. s. 

A posterior dorsal vertebra of mature age, bnt without its neural arch, ex- 
cept the greater portion of one abutment. The body is slightly shorter, and 
absolutely very much broader and moderately deeper than in the corresponding 
vertebra of the Mississippi alligator. It also more rapidly narrows posteriorly, 
but proportionately presents about the same degree of concavity from before 
backward at the sides and beneath, where it is also in like manner smooth. 
The anterior articular surface is of considerably greater breadth than height, 
so as to present a transverse ovoidal outline. The measurements of the speci- 
men are as follows : Length in the axis 23 lines ; inferiorly 19 lines. Height 
anteriorly 1 9 lines ; breadth 24 lines. Estimated height posteriorly 17 lines; 
breadth 21 lines. Thickness of neural abutment anteriorly 12 lines. I have 
not the means of comparing the fossil with vertebrae of either species of the 
living crocodiles of Cuba, so that I cannot say whether it belongs to one of 
them or not. It is too large to belong to C rhombifer, according to the dimen- 
sions given by Dumeril, but would perhaps accord with C, acutus. As an 
associate with a Megalonyx^ it is not unlikely that it belongs to an extinct spe- 
cies, for which the name leading this article is proposed. 

TSSTUDO CUBBNSIS, n. 8. 

Indicated by a portion of what I suppose to be the first costal plate of the 
right side. It is marked by the lateral borders of the first and second vertebral 
scutes and their transverse separation. Along the former borders the plate is 
51 lines, and along the latter separation 16 lines. The articular border with 
the first vertebral plate is 30 lines ; that with the second vertebral plate 14 
lines. The articular border from the first vertebral plate to the lateral groove 
defining the first vertebral scute is convex forward and inward, and 14 lines in 
a direct line. A strong costal process projects from the under part of the plate 
nearly parallel with its length. The surfaces corresponding with the vertebral 
scutes are somewhat depressed, and generally everywhere are nearly smooth, 
or without markings so conspicuous as to affect the investing scutes. The 
greatest thickness of the bone is where it articulated with the first and second 
marginal plates, measuring from 3} to 4}^ lines ; and where thinnest it meas- 
ures only one line. 

No living Testudoj I believe, at present inhabits Cuba, and the fossil probably 
indicates a species cotemporary with the Megalonyx. 

The pamphlet above mentioned contains a notice of remains of the horse, 
hippopotamus, and of a giant sloth, found in Cuba. 

The remains of the horse appear not to differ from the corresponding parts 
of the recent animal, and it is even doubtful if they are to be considered in- 
digenous fossils. 

The remains of hippopotamus, consisting of isolated canines, probably also 
belong to the recent animal. An inferior canine, described and figured by De 
Castro, certainly presents nothing peculiar. Formerly dentists employed the 
canines of the hippopotamus for the construction of artificial teeth, but since 
the introduction of porcelain teeth they have been thrown aside. Occasionally 
such specimens have been' brought to me as supposed fossils, and perhaps the 
Cuba specimens are of the same character. 

The most interesting fossil described by De Castro consists of the greater 
part of a lower jaw of a giant sloth, which was found in association with a 
number of reptilian bones, of which those above described are specimens, at 
Ciego Montero, Cienfuegos. The figures accompanying the description, though 
drawn in unfavorable positions for satisfactory comparison, nevertheless clearly 
indicate a lower jaw of nearly the same form, and teeth holding the same rela- 
tive position as in Megalonyx. As in this genus the anterior large caniniform 
molar Is widely separated fVom the posterior three small molars, which differ 
from those of Megalonyx Jeffertonii only specifically. From the dimensions 
given, the jaw belonged to a smaller animal than the latter. The caniniform 
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molar differs remarkablj from that of M, Jefferaonn and M. ditaimUia, as \b also 
the case compared with that of Lestodon armcUus And L. my loidM of Buenos 
Ajres. In transverse section it is reniform or crescentic with blnnt poles, and 
the biting eztremitj appears to have been worn off in the same manner as the 
incisors of a Rodent, to which, indeed, the jaw appears first to have been sup- 
posed to belong. The species may be named Mboalonyx bodbmb, or, if the 
peculiarities of the caniniform molar be regarded genericallj distinct from 
those oi MegaUmyz and Le*todon^ it may be named Megaloonits bodbns. 

EmtS SOHBttKBBNSIS, n. 8. 

The bones of extinct species of turtle are not nnfreqtiently found in the bo- 
called Sombrero guano, Sombrerite or Ossite, a material rich in phosphate of 
lime, largely mined in the island of Sombrero, W. I., and used in the preparsr 
tion of a fertilizer for agricultural purposes. In a mass of this material pre- 
sented to the museum of the Academy (see Proc. 1869, 111), the postcriorpart 
of the plastron of a species of Emyt^ or perhaps Testudo^ is perceived, for which 
the above name is proposed. The specimen consists of both ziphisternals and 
the greater portion of both hyposternals, articulated in natural juxtaposition. 
Other fragments of the plastron and carapace, together with a portion of a 
thigh bone, are also contained in the mass. The specimen indicates the ster- 
num to have approximated a foot in length ; and the breadth at the lateral 
sutures of the hyposteroals has been about 7^ inches. The under surface of 
the sternum is flat and smooth ; and laterally it curves but slightly upward. 
The posterior sternal notch is two-thirds as deep as the width, and almost 
forms an equilateral triangle. The postero-lateral border from the inguinal 
notch to the rounded triangular ends of the xiphisternals, is bow-like, or pre- 
sents two concavities with an intervening convexity. The caudal scutes are 
small, reaching slightly beyond the bottom of the sternal notch. The femoral 
scutes are on a level with the inguinal notches. Estimated length of hypo- 
sternals in the median suture 35 lines ,* breadth 45 lines. Length of xiphi- 
sternals in median suture 17 lines; greatest length about middle 25 lines; 
breadth along anterior suture 28 lines. Length of caudal scutes internally 13 
lines ; externally 10 lines. Length of femoral scute internally 25 lines. The 
bones present about the ordinary proportion of thickness observed in emydes. 



July 7th, 1868. 

Dr. Bridges in the Chair. 

Twenty-one members present 

The following papers were presented for publication : 
" Notice of some remains or Horses." By Joseph Lejdy, M.D. 
" Notice of some extinct Cetaceans." By Joseph Leidy, M.D. 
'* Mitchella repens ; a Dioecious plant." By Thomas Meehan. 



July lAth, 

The President, Dr. Hays, in the Chair. 

Nineteen members present. 

The following papers were presented for publication : 
"Second contribution to the history of the Vertebrata of the Mi- 
ocene period of the United States." JBy Edw. D. Cope. 
'' Remarks on Conosaurus." By Joseph Leidy, M.D. 
" Remarks on a jaw fragment of M^alosaurus." Jos. Leidy, M.D. 
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E. D. Cope exhibited the vertebra of an extinct reptile, from the middle green 
sand bed of New Jersey ; which possessed the peculiar articular structure known 
as the Eygantrum and Ejrgosphen. He said the form was in some degree like that 
of certain modern terrestrial genera of Iguanidse, as the genus Euphryne, 
Baird, but it appeared to have some affinity to Macrosaunis, Owen, in form. 
The animals, if similar in proportions to the Iguana, would have been some 
twelve feet in length. It was called Olidastkb iouanavub. 

A Mosasauroid reptile was Indicated also by a single vertebra from Medford, 
N. J., also from the middle bed. It was distinguished from other forms of the 
family by its compressed elevated form. It was assigned to a species named 

Ne€TOPOBTHK0S VALIDV8. 

The structure of the vertebral column in Elasmosaurus was pointed out. It 
was stated to possess apparently no cygapophyses throughout its whole length, 
bat in place of these, the sygosphen and zyg^ntrum articulation. The artico* 
lations of the vertebrae were therefore the reverse in respect to direction of 
their surfaces (torn, the usual form among vertebrata. In fact the structure of 
the genus was shown to be entirely new and peculiar among vertebrated 
animals. The genus Gimoliasaums, Leidy, was stated to exhibit the same 
structure, and required that the vertebrae should be reversed in order to read 
their cannections correctly. 

Thomas Maeban said he had proposed to himself to contribute a paper to 
the American Academy of Science which meets next month in Chicago, on the 
leaves of Oonifene ; but some friends here acquainted with his intention, and 
interested in the facts, were desirous he should explain to them some of the 
leading points, which he would with pleasure do. 

His chief position was that what are usually considered the leaves of Coni- 
ferse are but a part, and frequently the least important part of the true leaves, 
which are either mostly adherent or mostly free according to the vigor of the 
branch or individual plant, and not according to any specifically constitutional 
character ; and that a recognition of this fact is of great importance in deter- 
mining the limits of genera, species and varieties of the Order. He exhibited 
specimens of the Larix Ewroptxay pointing out that it had two classes of leaves, 
the one entirely free, the other mostly adnate to the stems. The adnate leaves 
were on the elongated shoots, the free leaves on the arrested shoots or verti- 
cills; on the elongated shoots the leaves also had a power of elongation, 
and produced the green awl-shaped points we commonly called leaves. On 
the arrested shoots or spurs, the leaves had no power of elongation. They 
were obtuse, rather spatulate, just the same as the adnate portion — the true 
leaves — on the stem. The theory he deduced from this was that adnation teat a 
characteriitic of vigor ; free leaves a condition of weakness or arrested growth. This 
explained the polymorphous character of many Coniferae. The rule operated 
through many genera. He exhibited strong branches of Cryptomeria j'oponica^ 
on which the leaves were united for four-fifths their length, and weaker ones 
on which four-fifths were free, &c. The same occurs on Juniperus virginiana^ 
Juniperus communis^ Thuja orientalis^ T. occidentalism and other species. Wher- 
ever the shoots were delicate, either constitutionally or by growing in the 
interior of the plant and deprived of their due share of light, the leaves were 
free ; wherever the contrary existed, and the shoots were vigorous, adnation in 
a greater or less degree prevailed. In many species this polymorphous condi- 
tion could be produced at will, by weakening the plant. Cuttings of Thm'opsis 
borealis made from branches with adnate leaves, would throw out shoots with 
free leaves until they were very well rooted and able to throw out vigorous 
shoots. 

A test of vigor was the power to branch. Only on vigorous maturity did the 
branching age of trees commence. Arbor yitses, when mature, pushed out 
branches from the axils of every other pair of leaves. This gave them their fan- 
like appearance. When young they branched little, and this stage was always 
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marked by more or less free leaves. Thuja meoidei of gardens, with its heath- 
like foliage, was a weakly constituted form, which retained its childhood foliage, 
and had little disposition to branch. Thuja meldrntii of Lindley, which from 
its peculiar appearance that learned author supposed to be a hybrid between 
the red cedar and Chinese arbor vitae, was a form of intermediate vigor, 
branching moderately, and leaves intermediately adnate. Retinispora ericoidet 
of Zuccarini, was also a weak form with free leaves, the well developed form 
of which he had had no opportunity to trace with certainty. Taxodium dw- 
tichwn Richard, and Olyptottrobtu tmemit Endl., were no doubt the same thing. 
He showed, by the vigorous branching character of the latter, the necessity 
for the arrested foliation it presented, and exhibited specimens of vigorous 
(more branching) Taxodium dUtichum in which the leaves were abbreviated 
and twisted around the stem, exactly as in OlyptMtrolnu^ except that the free 
parts were rather longer. This form did not branch quite as much as the typical 
Olypt09trobua, but more so than in the typical Taxodium, 

He remarked that the two genera JPtniM and Seiodopityt had their true leaves 
adpressed almost entirely to their branches, and illustrated this by specimens 
of Pinus tttutriaea. Instead, however, of these genera developing green free 
points on the apices, they pushed out rather abortive branches from the axiU 
of the true leaves. The fasicles of leaves on these plants were not true leaves, 
but were intimately connected with the axial system of the plants. The 
adpressed true leaves on the pine were annual, although as dead epidermis 
they remained often on the bark until the regular excorticating period arrived ; 
but these so-called leaves, or rather metamorphosed bran chlets, remained often 
several years. He had known some remain eight years. Their connection 
with the axial system could be seen by raising the bark of a three or four 
year old branch on the Austrian pine. 

Mr. Gabb made some remarks about Kitchen Middens, in the vicinity of San 
Francisco and on the shores of San Francisco Bay, his attention having been 
called to the similarity between them and those observed by Dr. Leidy, near 
Oape Henlopen. He also mentioned a curious circumstance for which he had 
been unable to account. In various places on the coast of both Upper and 
Lower California, he had observed shells, often of the heavier species, scattered 
over the surface in great profusion, and occasionally to a distance of several 
miles from the beach. They were evidently of very modern origin, being 
strewn on the surface of the soil, but whether they had been carried there by 
man or birds, he had never been able to discover. 

Dr. Wm. L. Wells made some observations on the mode of scattering the 
spores of the Polypodium vulgare. Under the microscope the sporangium could 
be seen to open at a point near its stem ; and the opening grew very slowly 
larger, until the continuation of the stem which previously encircled the 
sporangium was nearly straight; It then suddenly sprang shut with a jerk, 
which scattered the spores in every direction, and which usually sent the 
sporangium itself out of focus. In the cases in which it was not thrown 
entirely out of focus, the same operation could be seen to be repeated two or 
three times. In no case were any spores scattered during the opening, which 
always took place very slowly. 
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The President, Dr. Hays, in the Chair. 

Fourteen members present. 

The following paper was presented for publication : 

** On the Grooodiiian genus Perosuchus." By Edw. D. Cope. 
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Mr. Gabb made some remarks on a small lot of fossils submitted to him by- 
Prof. Orton. The fossils are small, and all belong to undescribed species. 
They are of unusual interest, being the first fossils, so far as he was aware, 
ever found in the immense clay deposits of the Amazon Valley — the Tabatinga 
Clay. The fossils indicate a marine origin for this clay, all of the genera being 
essentially salt-water forms. They were found by Prof. Orton in a bluflF show- 
ing a fine section of about fifty feet in height, at the town of Pebas, on the 
Amazon River, two miles above where it joins the Maranon. 



July 2Uh. 
Dr. J. Gibbons Hunt in the Chair. 
Fifteen members present. 

The following gentlemen were elected members : Geo. Boberts, 
M.D., Mr. Levi Taylor. 

The following were elected correspondents : 8. Spencer Cobbold, 
M-D., of London, W. Kitchen Parker, of London, Rev. Samuel 
Haughton, of Dublin, Alphonse Milne Edwards, of Paris, Wm. T. 
Brigham, of Boston. 

On favorable reports of the committees, the following papers 
were ordered to be printed : 

KITCHELLA BEPEH8, L., a dicBoioiu plant. 
BY THOMAS MEEHAN. 

A few weeks 9,^0 I had the honor of pointing out to the members of the 
Academy that Epigxa repens was a dioecious plant. I have now to report a 
like discovery in Mitchella repent. 

In the case of Epigcea I had to indicate the polymorphism accompanying 
the divisions of the sexes, as part of the discovery ; in the present instance 
Dr. Asa Qray is before me in noting the distinct appearances ; the originality 
of my own observation lies merely in giving the meaning of the facts already 
recorded. In the last (5th) edition of Gray's Manual, speaking of Mitchellaj 
the author says, '^Flowers occasionally 3 — 6, merous, always dimorphous, all 
tbose of some individuals having exserted stamens and included stigmas, — of 
others included stamens aild exserted style.'' Although this statement ex* 
presses the appearance, it is not strictly accurate ; for the pistil in the one 
case is not perfect, and in the other the anthers are mere rudiments, without 
a trace of pollen in any that I have examined. The two forms are truly male 
and female plants. 

In the female plant the pistil, with its well-developed stigma, projects 
one-eighth of an inch beyond the throat of the corolla. The small rudiment* 
ary anthers are sessile, and hidden among the coarse down of the corolla 
tube, so as not to be seen without dissection. 

In the male plant it is the rudimentary pistil which is confined in the 
villous tube, far out of reach of pollen influence, if even it were perfectly de- 
veloped. On the other hand, the anthers are borne on filaments which are 
free from the corolla for one-eighth of an inch, and projecting that much 
beyond the corolla throat. 

In the case of £]pV^«ea I.had to record many variations in the form and pro- 
portions of the floral parts. Mitchella is as remarkable for uniformity ; except 
that the calyx teeth in the male are coarser than in the female, there is little 
variation from one type. Dr. Gray observes that the lobes of the corolla 
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vary from three to four, five, and six. I maj add that five-lobed corollas are 
commoQ, and these are usually accompanied by five anthers. 

The number of male plants is about equal to the female ; occasionally 
plants of the separate sexes intermix. I, and probably others, have often 
noticed In the fall some patches bearing abundantly, other patches without 
a berry. The facts I now offer afford the solution. 

In reference to MiieheUa^ it may not be out of place to correct an error in 
Lindley's '< Vegetable Kingdom." The learned author includes in his natural 
order Ginchonaceae Mitchella, Cephalanthus, Diodia^ Oldenlandia and Spermacoce^ 
— all liigh northern plants ; and yet, when speaking of the geography of the 
order, writes that " the most northern species in America is Pinchneya puberu^ 
inhabiting the Southern States of North America." 

Beoond oontributioiCto the History of the Vertebrata of the Mieoene period 

of the united States. 

BT K D. COPE. 

A visit to the Miocene region of the western shore of Maryland, has ex- 
plained to the writer more clearly the stratigraphical position of the verte- 
brate fossils described in this and preceding essays on the subject. 

The miocene deposit which contains the fossils, consists of a dark sand^ 
clay, varying from a leaden to a blackish color, through which water does not 
penetrate. Its upper horizon may be traced along the high shores and cliffs 
of the Chesapeake by the line of trickling springs which follow its upper sur- 
face. The bottom I have not seen, and cannot g^ve its depth, but a great bed 
of shells occurs at from fourteen to twenty-two feet below its upper horizon. 
This consists of, first, two separate shallow strata of shells, and about four 
feet below the upper, a heavy bed at the depth mentioned. The lesser beds 
vary in amount, being sometimes wanting. 

The streams of the country either flow on or cut the shell beds, and display 
their washings, as teeth of sharks, cetaceans, etc. The bones generally occur 
at or near the level of the upper line of shells. The remains of the large 
whale, the Eschrichtius cephalus mihi, lay across the bed of a small run 
and penetrate the bank, where I saw the remainder of its corner, of which I 
have the half; with numerous other parts of the cranium added since the de- 
scription of the species, it was dug out by my energetic friend Jas T. Thomas, 
whose evidence as to the pertinence of the various pieces described to the 
same animal is conclusive. It is, if need be, confirmed by the white color and 
porous texture of them all, a character not noticeable in other large whale 
remains procured by him. Apparently pertaining to a genus known as fossil 
only from the European drift, it becomes important to be sore of its Miocene 
origin. This must be admitted ; it lay together as originally deposited, just 
below the upper shell line, and did not extend so far down as the great bed, 
from 10 to 18 feet below the top of the blue loam. The upper line of the latter 
has been varied, inland, by the various operations of erosion, etc. In some 
places it forms the bottom of vallies, which are excavated almost to the shell 
line. In such a situation, about 3 J feet above the great shell bed, and a few 
inches below the surface on the side of a creek, the bones of Galera and Dico- 
tyles occurred. 

BASILOSA URIDJE. 

CETOPHIS Cope. 

This genus rests upon the evidence furnished by caudal vertebrae in the col- 
lection. They present an approximation to Basilosaurus In the great thick- 
ness of their epiphyses. In the more elongate vertebra each epiphysis will 
measure the third the length of the centrum deprived of them ; in the less 
elongate, they measure one-half the same ,* in the shortest, more than half the 
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remaining centrum. One eztremitj of the vertebra is flat, the other strongly 
convex, and none have any trace of diapophyses. The neural arches have been 
partly broken away, but have been similar to those of other genera, while the 
groove that marks the inferior aspect of caudal vertebrae is normal. In two 
vertebrae, the longest and shortest, the foramina which usually pierce the sides of 
the centra vertically, issue below, within the basal groove and above, below and 
outside the basis of the neurapophysis. In another specimen the foramen 
opens outside the inferior sulcus, and in one there is no foramen at all. These 
structural features indicate a genus of general peculiarity, and perhaps allied 
to Basilosaurus. There may be some question as to whether two species are 
not represented «mong the vertebras. 

Gbtophis hstbroclitus Cope. 

The four specimens may represent a proximal, a median, and a distal caudal 
of one individual, and a median caudal of another. They were not adult, as 
the epiphyses are entirely separable. The longer or proximal caudal is sub- 
hexagonal in section, the median depressed, and the smallest round in section. 
The larger median is nearly round in section. The epiphysis instead of re- 
treating before a process of the centrum opposite the four apophyses, as in 
Ixacanthus, advances on the centrum at these points. The inferior groove of the 
centrum is deep on the first and shallower on the succeeding ; obsolete on the 
last. The neural canal about as large on the proximal as in anterior caudals 

generally. 

In. Lin. 

Length longest • 3 3*8 

Height flat articular face 2 1 

Width do. do , 1 ll- 

Length median (smaller) 2 6.3 

** without epiphyses 1 1*5 

Height flat face 1 9 

Width " 1 9*2 

Length median (larger) 3 1*2 

Width flat face 2 S 

Length smallest 2 1 

<< without epiphyses 11' 

Height flat extremity 1 10*5 

Width do. do 1 11- 

From Charles county, Maryland. From Jas. T. Thomas, Mus. Academy^ 

The convex articulation of the vertebrae would suggest a greater flexibility 
of the column in this part than is usual among Cetacea, but more as in cervi- 
cal vertebrae of long-necked mammals, and in reptiles. The absence of dia* 
pophyses would confirm such an indication. Were it not for the inferior groove 
the longer vertebrae above described might betaken for a lumbar, and it may be 
such, as in the Zarhachis flagellator a similar form coexists with the 
usual form of diapophysis of that part of the column. There is probably some 
distant affinity between the two g»enera. 

With respect to the genus Basilosaurus, it may be noted that the Polypty- 
ehodon interrupius of Emmons, must be regarded as established on one of its 
canines. Whether the species be the D. cetoides must be left for their 
examination. A fine specimen is in the Museum of the Mount Holly Lyceum 
of Natural History. 

In the description of the Cynorca pr o t e r v a (in Proceed. Acad. 1867,) mis- 
led by the extraordinary resemblance to Giebel's plate quoted, I unfortu- 
nately mingled with its molar and premolar teeth, the canine of small Dico- 
tyles. This point, suggested to me by Leidy, I have no doubt is the case. It 
will be necessary therefore to add the following details of character of the 
characteristic molar and premolar, which I described too briefly (p. 151) : '< Hol- 
lar with two roots. Premolars with short conic crowns. Premolars compressed, 
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cutting. Roots of premolars compressed." (P. 152): "Two teeth having 
crowns similarly though rather more symmetrically formed, I suspect to have 
occupied that position/' i. e. " between molars and premolars." 

The premolar first mentioned is about *8 in length, the crown slightly striate. 
The anterior molar has two roots, which are united some distance below the 
crown. The crown exhibits no denticles, and is not more elevated than the 
antero-posterior diameter of its base. This tooth, as well as the other, is of 
small size, and indicates the smallest species of the family. 

The Pontogeneus prisons Leidy, which I referred, in accordance with a 
printed suggestion of Leidy's, to the Zeuglodon pygmceut Muller, on examination 
proves to be a Delphinoid. The species of Muller is not only generically dis- 
tinct from Basilosaurus, but from Doryodon also, to which I referred it,* if it 
be regarded as established on the cranium figured by Gibbes in the Journal of 
the Academy. 

DELPHINIDJE, 

Among the vertebrsB of the species of this family collected by Jas. H. 
Thomas in the Miocene marls of Charles county, Maryland, may be recognized 
those of five genera, as follows : 

The caudal vertebrae broader than long; lumbars, sacrals and caudals nearly 
similar ; diapophyses of lumbars and caudals flat dilated, the latter with 

vertical foramen D«lphi»U8. 

The caudals longer than broad, slender ; diapophyses broad, of caudals per- 

fcrate Dblphihaptbbus. 

The caudal yertebne longer than broad, lumbars and caudals with flat diapo- 
physes which are not perforate • Zabhaohis. 

The lumbars, dorsals, and caudals elongate, narrower than long ; the diapo- 
physes of some of the lumbars and of the caudals narrow and spinous, and 

not perforate; epiphysial face plane Priscodblphihds. 

The lumbars and dorsals shorter, the diapophyses of both posterior lumbars and 
caudals narrow and subcylindric, not perforate ; epiphysial face grasping 
the epiphysis by four processes, one opposite each neur- and one opposite 

each diapophysis Ixacamthdb. 

We find a serial relation among the Dolphins of this period, and exemplified 
in the characters of the above genera. In Tretosphys the diapophyses are all 
flat as in Dolphins, generally many of the caudals perforate, with a vertical 
foramen at the base as in them. This is succeeded by a genus in which the 
blood vessel which in the former passes through this foramen runs round the 
front of the base of the diapophysis. In the next form some of those of the 
caudal vertebrae are narrower, and the posterior subcylindric and spine-like ; 
in the last genus of the series the diapophyses of all the caudals and many of 
the lumbars have the same spinous form. There is also a relation of a similar 
kind in the forms of the betdc of Miocene Dolphins. All are elongate, some 
very narrow and prolonged, and some a cylindric beak only toothed at the baae, 
(Rhabdosteus Cope). It is an interesting object of inquiry to determine 
whether the relation of structure of the processes in any way coincides with 
that seen in the muzzle. 

A point to be noticed in our Miocene Dolphins, as compared with the Inia, Be- 
luga, Delphinus and Phocsena of the present period, is the uniyersally increased 
length of the yertebrse of the posterior part of the yertebral column. Those 
species named here Delphinapterus resemble in their dorsal vertebrae the Belu- 
gas, but the caudals of some, instead of being shortened, as in the latter, do 
not diminish in length. This points to a more slender form, and with the 
narrowed diapophyses and increasing thickness of the epiphyses constitutes an 
Approach to the Basilosaurus type. 

• Proo. Aoad. 1807, IfiS. 
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IXACANTHUS Cop*. 

This genus is similar to the next in the cylindric spinous character of the 
diapophjses af the caudal and lumbosacral vertebrse, but differs from it and 
all other Delphlnidse with which I am acquainted in the manner of attachment 
of the epiphyses of the rertebree. Instead of being nearly plane and thin 
discs, they are furnished with two oblique faces above, which are capped by a 
projecting roof formed by the floor of the neural canal, while their central 
portion forms a knob which fits a corresponding shallow pit of the centrum. 

I2AOAMTHUS C(BL08P0NDYLDS CopO. 

Extremities of centra deeply concaye when epiphyses are removed ; length 

of yertebrsB less than breadth* 

In. Lin. 

Length centrum lumbar 2 4*5 

Width " " 2 6-5 

Elevation " " 2 4 

Width neural canal on dorsal 1 

" " " on lumbar 4J 

Length of caudal vert , 2 6 

Transverse diameter 2 3 

Width diapophysis at base , w 6 

Lumbar, — elevation of body and spine to anterior zygapophysis 4 9} 

We have of this species three dorsals, nine lumbo-sacrals and one caudal, 
one only of the lumbo-sacrals exhibits the spine-like diapophysis character- 
istic of the genus. One of the caudals belongs to an entirely adult animal. 
The dorsals are rather constricted, and rounded below ; the lumbo-sacrals 
have a strong median keel, except in one near the canal series, when it again 
becomes rounded below. 

I first received this species from my kind friend Oliver Norris Bryan, of 
Charles county, Md. Jas. T. Thoms has also discovered various portions of it. 

PRISOODELPHINUS Leidy. 

I'osterior lumbars and caudals spinous, dorsals with flat diapophyses. 

The prominent character of the genus is seen in the lumbo- sacral and 
caudal vertebrae, whose diapophyses are very narrow at the base, and soon 
become cylindrical and slender, terminating in an obtuse point. The general 
form of the vertebrae is like those of Delphinus, but with the exception above 
noted, that the caudal vertebrae, instead of being shorter than the dorsals, are 
really longer, till we approach the posterior portions of the series. The largest 
of the typical species will not exceed seven feet in length, while the aberrant 
P. flagellator has been perhaps twelve. 

In the P. spinosus Cope, the spinous form of the diapophyses is exhibi- 
ted among the longer ones of the lumbar series considerably in advance of the 
caudals. In P. atropius Cope, and P. c n r a d i Leidy, I have seen it on 
the most posterior lumbars only, though it may occur further anteriorly, and 
several such have the diapophyses much narrowed. I have not seen it in 
the P. harlani Leidy, but it probably exists there, as the species is very 
near the P. c o n r a d i. 

PBIflCOOKLPHINDB SPINOSUS Cope. 

This species is represented by two cervical, three dorsal and eight lumbo- 
sacral vertebrae ; they are about as broad as long, with articular faces trans- 
versely oval. As they belong to more than one individual they vary a little 
more than is to be expected in a single series. They differ of course greatly 
in the size of the neural canal, with the position in the column. That with 
the smallest, (the posterior) exhibits no zygapophyses or their rudiments. 
General form depressed ; sides of centrum nearly plane to a well-marked 
obtuse median keel. 
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In. Lis. 

Length centrum Inmbar ^ 1 9 

Width articalar face 1 7*5 

Height « 1 6 

Length diapophjsis • 2 

Width nearal canal ..., 1 ^ • f 3 

Whole height of. I po8tenor « 3 g 

Length diapophysia of j lumiiar. ^ ^ ^.^ 

This is the type of genus, for in it the peculiar form of the diapophyses ex- 
tends much further forward on the series of rertebrae than in any other. 

Pbiscodblphihus atropius Cope. 

This species is based upon three cerricals, and three dorsals of one, two 
lumbars and one caudal of a second individual, one lumbar and one caudal of 
another, and three lumbars of a fourth. The diapophysis of the caudal is 
short and spine-like, as in the last genus, and the last lumbar has had a nearly 
similar process. The centra of all are yery slightly depressed and constricted 
medially. The dorsals are broadly rounded in section without inferior carina ; 
on the last lumbar the lateral face below becomes, as in other species, slightly 
concaye. 

This species differs from the P. harlani in that the dorsal yertebrae are 

not so depressed, are stouter, and haye not the median inferior keel seen in it. 

In. liiL 

Length of a dorsal (No. 1).. 2 2 

Width articular face ^ 1 11*5 

Depth *« " 1 7 

Height neural canal CSo, 2^.. 9-7 

Length diapophysis (No. 1) 1 4 

Pbiscodblphinus hablani Leidy. 

Proceed. Acad. 1851, 327. 
A few yertebrae of this species occur in the collection. 

Pbiscodblphinus conbadi Cope. 

Delphimu eonradi Leidy, Proc. Academy, 1853, 35, Cope, 1. c. 1867, 144. 

This appears to be an abundant species of our Miocene beds. We haye ten 
lumbars and one caudal yertebrs. Its affinities are apparently nearer the last- 
mentioned species than any other. 

Pbiscodblphinus btbnub Cope. 

This species is represented by two yertebr», but quite characteristic ones 

of the lumbar series. They indicate both the smallest and the most slender 

species of the genus. A section of the yertebra would haye an almost exact 

pentagonal form, though the articular surfaces are subround, and, what occurs 

in no other species, a little deeper than wide. The neural arch preserved is . 

elevated and possesses a weak pair of zygapophyses. The bases of the broken i 

diapophyses indicate that they are very wide. The lower face of the centrum | 

has a strong median longitudinal angle, stronger than in any species, and not 1 

prolonged into a thin keel as in D. ha w k i n s i i. The planes of the centrum j 

are mostly straight. 1 

In. Ion. I 

Length centrum 1 7*2 I 

Height 1 05 ^ 

Width 1 05 j 

<( neural canal < 5'8 | 

« basis diapophysis 10 

Height neural canal...... ,... 6 j 

" zygapophysis 8*2 
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ZABHACHIS Cope. 

This genus is established on vertebrae which bear a general resemblance to 
those of Priscodelphinus, but differ in the essential point of haying flat and 
broad diapophvses of the caudals. It is therefore intermediate between that 
genus and Delphinapterus. The posterior of the caudals in our museum ex- 
hibits a narrowing of the diapophyses, as certain of the lumbars do in Prisco- 
delphinus. 

Zarhachis flagellator Cope. 

This species is represented by only two lumbar and two caudal vertebrae, 
which belonged to at least three different individuals, none of them adult. 
Neither is anj one entirely perfect, but they indicate a very distinct species, 
by clear characteristics. All these vertebrae are of greater length as compared 
to the diameter than in any other cetacean known by me except the great 
Basilosaurus. The lumbars, when compared with those ofT. lacertosus, 
differ in their broadly obtuse median line, which offers distinct trace of the 
two keels. An anterior caudal either exhibits unusually broad diapophyses, 
which are directed downwards, or else is a lumbar with two keels, and 
a median groove below, which is not seen in any other species. The caudals 
exceed in length those of any other species. One of these, from a large indi- 
vidual, resembles that of P. a t r o p i u s in the narrow basis of the diapophysis, 
which is probably narrow, and not perforate. The length of the vertebrae is 
nearly double the vertical depth of the articular faces. The diapophysis is 
nearly median ; the basis of each neurapophysis is one-half the length of the 
centrum, and median. 

In. Lin. 

Length lumbar (epiphyses hypothetical) 3 6 5 

Depth 2 2 

Width 2 3 

'* neural canal ' 2 8 

Length caudal (one epiphysis supplied) 3 10*5 

Depth " 2 4 

Distance between inferior keels 10*5 

Width basis diapophysis ..... 10-5 

DELPHINAPTERUS Less. 

DSLPHINAPTBRUS RUSCHENBBRGERI CopC. 

This species is represented by two vertebrae, a lumbar and a caudal, which 
indicate an animal of about the same or a little larger size than the Prisco- 
delphinus s t e n u s. They are also of a slender form, more so than in any 
species of the last genus. What distinguishes it generically, is that instead of 
the slender diapophyses of the caudal it has the broad ones of the true Dol- 
phins, though broader even than is usual in these, and it is perforated a little 
on one side of the middle by the foramen seen among Whales and Dolphins 
generally. 

Articular faces transverse oval ; centrum slightly constricted with an 
obtuse keel along the median line. The two inferior keels of the caudal vanish 
on part of the middle of the ceiitrum. 

In. Lin. 

Length centrum 1 9 

Height " 10-3 

Width " 12 5 

<< neural canal 5-2 

" basis diapophysis lumbar 10*5 

" " " caudal 10- 

A dorsal vertebra which relates in age and size with the preceding, is 
more than usually constricted lateromedially, the inferior line concave, and 
slightly keeled J length 16J 1., width 12-5 1. 

1868.] 



190 PROCEEDINGS OP THE ACADEMY OP 

This species is dedicated to W. S. W. Ruschenberger, M. D., of this city, 
an active member of the Academy, and author of introductory works on 
Natural History. 

Delphinaptbrus laoertobus Cope. 

This is much the largest species of the genus. It is based on two lumbar 
vertebrae which have been united by an exostosis and then separated. They 
are quite elongate and have broad diapophyses so far as their bases indicate. 
The articular surfaces are about as broad as deep, and slightly pentagonal in 
outline, not ovoid or discoid as in other species. The lower surface presents 
an obtuse median angle, with slightly concave sides. The general proportions 
can be derived 'from the measurements. 

In. Lin. 
Length centrum 3 5-5 

Heighth articular surface 2 2*5 

Width ** " 2 4-5 

'< neural canal 7*5 

^' base diapophysis 1 9 

In addition to the above, there are in the Museum of the Academy speci- 
mens of dorsal lumbar and caudal vertebrae of this species from the Miocene 
of Cumberland county. New Jersey. They all belong to one individual and 
represent the characters of the species well. The lumbars are all strongly 
keeled below, and the dorsals narrowly rounded, and slightly concave on each 
side. One posterior caudal, with rudimental anterior zygapophyses exhibits 
rather short diapophyses pierced by the vertical foramen. I therefore refer 
this species to Tretosphys with the remark, that it is not so typical as the first 
mentioned species, where the perforation is at the middle of a broad, well 
developed transverse process. 

The two species which follow are assigned to this genus, only on account of 
their resemblance to the present one, as I have not seen the caudal vertebras of 
either. They may be thought to rest on but a slight basis — ^but as they are 
extremely easily distinguished among several bushels of bones of other species, 
I feel entire confidence in their reliability. 

Delphinaptsrub ttrannus Cope. 

This is a large species, doubtfully of the genus, not uncommon in the 
Miocene formations of Maryland. It is represented in the collection by one 
dorsal and three lumbars. Three of these serve as the type of our diagnosis. 
They are much shorter in relation to their other dimensions than those of any 
other fossil dolphin herein described, except the Ixacanthi,and they have the broad 
diapophyses of the genus Delphinus. The epiphyses are unfortunately lost, 
and but three of the specimens belong to the same individual. Articular sur- 
faces broader than high, lateral faces concave everywhere and in every direc- 
tion ; below they meet in an obtuse concave ridge. 

In. Lin. 

Length centrum lumbar (epiphyses supplied) 3 

Depth " 2 10-5 

Width " 2 3-2 

" neural canal 6*7 

<* basis diapophyses 2 0*5 

Length lumbar of larger individual 

The rugosity of the epiphysial surfaces is less marked and more intrerupted, 
i. e. without radiating ridges, than in any other species. 

Delphinaptbrus hawkinbii Cope. 

This species is based on two lumbar veterbrse, which resemble those of P* 
conradi, {Delphinus conradi Leidy), but are of much larger size and are 
furnished with a strong and acute keel below on the median line, as is seen in 
no other species. The diapophyses are very wide at the base ; centrum much 
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depressed. Both these speclm^is are young and have lost their epiphyses ; 
with the latter, they would be relatively as slender as those ofD. lacertosus; 
they differ from the latter in their deep keel, like that of a boat. 

A dorsal vertebra is with much probability referred to the same species. It 
is therefore a little shorter than the lumbars and has not so strong a keel ; yet 
the latter is more marked than in any other species, contrasting much with the 
round face of the D. 1 a c e r t o s u s. It is adult with fixed epiphyses ; the articu- 
lar faces are subround. The upper part of the diapophyses come from the base 
of the neural arch, and the neural canal is wide, with median ridge as usual. 

In. Lin; 

Length, dorsal, centrum 2 11*6 

Depth articular face .ft 2 0*5 

Width of " " 2 2-5 

" << centrum at base transverse margin of diapophysis 2 10*3 

Length centrum lumbar 3 6 

Width in front diapophysis 2 5*2 

" of " 1 10-6 

Depth centrum from canal to edge of keel 1 10*5 

This species is named for my friend B. Waterhouse Hawkins, the restorer of 
the extinct mammals and reptiles at Sydenham Palace, England, who is now 
engaged in the Museum of the Academy on a similar work for the Central Park, 
New York. 

Delphinaptbbus oabbii Cope. 

This species is indicated by a well preserved caudal vertebra of an adult, 
which is so different from anything else in our Museum as to require notice. 
It has pertained to a species of not more than half the length of tbe T. 
grandaevus, and is less strongly constricted everywhere and especially 
below. In a caudal of near the same position, the ridges and chevron artic- 
ular surfaces are much more elevated, especially those on the anterior part of 
the centrum. They embrace a very deep groove in this, a shallow one in the 
T. g a b b i i. An additional longitudinal ridge on each side the inferiors in 
front is wanting in T. g a b b i i. Both have a delicate one above the dia- 
pophyses in front, the T. grandaevus behind also. There is no posterior 
zygapophysis in the T. g a b b i i ; the caudal of the latter is also relatively 
shorter. 

In. Lin. 
Length centrum » 2 

Depth articular face anterior 1 5*7 

Width " " " 1 7 

This species is dedicated to my friend Wm. M. Gabb, Palaeontologist of the 
State Geological Survey of California. 

To this genus belongs also the Priscodelphinus grandaevus of Leidy. 
This species is not rare in our collections. 

I may add that there still remain species of Delphinidse in the collection 
which are as yet undescribed. 

BALJENIDJS. 

The vertebrae of several rather small species of this family were procured 
by J. T. Thomas, of which a few are sufficiently characteristic for descrip- 
tion. They are accompanied by the other bones of the body, but as these 
must be allocated with much care and labor, and as the vertebrae are most 
abundant and therefore characteristic of the beds, I think best to describe 
them from these. 

ESCHEICHTIUS Gray. 

ESCHRIOHTIUS PUSILLUS Cope. 

This species i& indicated by many vertebrae^ of which one dorsal, six of the 
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lumbars, and one caudal maj serve as types. Thej indicate a species of less 
size than anj heretofore described, except perhaps the B. rostrata now 
living. Tbej are about half the size of the vertebrae of Balaenoptera 
p r i » c a and B. palaeatlantica, and 3-6ths those of Eschrichtins 
cephalus. 

The dorsal is a little longer than transverse width of centrum, and 2-5ths 
longer than vertical width of the same ; the latter is therefore a depressed oval. 
Inferior surface a regular arch from side to side. The lumbars have the 
usual median keel, and the articular faces are not quite so transverse ; the 
external planes are generally concave. The venous foramina in these are 
so small as not^o be noticeable. 

The articular faces of the caudal are a little more compressed and nearly 
as deep as wide. The two inferior keels are very slight, the diapophysis are 
not perforate, and the neural arch stands on 3-&ths length of the centrum. 

In. Lin. 

Length dorsal ....^... 4 11 

Height articular face 3 6*2 

Width " " ^ 4 3 

Width neural canal , 1 4 

Lumbar length ^. 4 11 

Height articular surface 3 11 

Width " " 4 2 

" neural canal 10 

Caudal, length , 4 

Height articular surface 3 9 5 

" to zygapophyses 5 2 

Width articular surfaces .* 4 

Several cervical vertebrae show the characters of the genus and species. 
They are all distinct, and their parapopbyses and diapophyses have not prob- 
ably been united, as the portions of them remaining are quite slender. 

The superficial dense bony layer of the ramus of the mandible, of which we 
have specimens, is well developed, and nowhere fissured, and the nutritious 
foramina small. The ramus moderately convex on both faces, much as in 
the Balaenoptera p r i s c a , (Balsena Leidy), and like it, the nutritious fora- 
mina were arranged in a series on each side of and close to the median 
superior ridge. What distinguishes it from the latter is the presence of a 
distinct median ridge, which separated from the inner face of the ramus by 
a strong longitudinal groove. The nutritious foramina of the inner side 
penetrate along the line of this groove. The size is about one-third the 
same portion of the jaw of the B. pr is c a. Like the latter its inferior 
margin is greatly decurved, and the outer side more convex than the inner. 

In. Lin. 

Length of fragment 15 

Depth inner face 2 

Circumference 6 2*5 

Remains of the mandibles of this species are not uncommon in the Miocene 
region in the beds of streams. I have in similar situations dug out the 
vomers of two whales whose size would correspond with the present. Bullae 
of the periotic bones of small Balaenidae are not uncommon in the same 
beds, and I suspect are mostly to be referred to this and the succeeding 
species. 

The species appears to occur in the phosphatic deposit of the neighborhood 
of Charleston, South Carolina, as I have a specimen of a lumbosacral ver- 
tebrae from that locality. It was among the toothless whales what the small 
elephant of Malta was to the giant elephants. Our specimens have belonged 
to individuals of not more than fifteen feet in length, and probably adult. 
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MEGAPTBEA Gray. 

MseAPTKRA BZPANBA Cope. 

This species is based on numerous Tertebrae from the Thomas collection, 
seTeral from the Nomini Cliffs, Westmoreland county, Virginia, presented to 
the Academy by my friend Oliver N. Bryan, of Charles county, Md., and by 
some in the Academy's Museum from Virginia. 

The eervicals have a greater antero-posterior diameter than those of the 
Eschrichtius species, but show quite similar di- and parapophyses. They 
are, however, not atpresent in my possession, and their full description must 
be postponed for a time. 

There are also ten dorsals and several lumbars and probably some eervi- 
cals from the same collection. The former have a broad and capacious 
neural canal, and the diapophysis is given off in all from the neural arch. 
In the lumbars this process is of course given off lower down, but in them it 
is flatter than usual. The centrum has somewhat the form of some of those 
of Doryodon, being l)road and of little antero-posterior diameter. The 
articular faces have a transverse subcordate outline, being flat above. The 
basal face without keel. The form of the epiphyses indeed approaches sub- 
trigonal. 

In. Lin. 

Length anterior dorsal 2 9 

Height articular face 2 8 

Width " " - 4 

'* neural canal 1 9*7 

Length median dorsal « 3 2*5 

Height articular face 3 0*5 

Width « " 3 7 

'^ neural canal 14*5 

The size of this species is quite comparable to that of the Eschrichtius 
p u s i 1 1 u s, being one of the smaller species. The elevated position of its 
diapophyses distinguishes it from all the Squalodons. 

The extinct species of Balaenidas of the United States are the following : 

Megaptera expansa Cope. 
Eschrichtius cbphalus Cope. 
Eschrichtius lbptocbmtbus Cope. 
Eschrichtius pusillus Cope. 
Bal^noptbra prisga Leidy. 

BaL^NOPTBRA PALiBATLANTIOA Lcidy. 

There is no evidence that either of the two last named species are true 
Balsenopteri. They may be Eschrichtii, but cannot at present be referred to 
those known as above. 

It is to be observed that none of the Miocene species exhibit the dimen- 
sions possessed by the largest existing species, while several of them are 
smaller than the least of those of modern seas. The present period would 
appear, with present information, to be that in which these monsters have 
attained their greatest bulk. 

The recent Balaenidse of our coasts are the following : 

' Baljsna ifTSTiCBTUs Liuu., Polar Sea. 
Bal^na cisarctica Cope, Temperate Sea. 
Balana cullamach Cham., North Pacific. 
Agaphblus glaucus Cope, Temper. Pacific. 
Agaphblus gibbosus Erxl., Temp. Atlantic. 
Mbgaptbra osphyia Cope, " " 

Megaptbra longimana Gray, Polar Seas. 
1^ Eschrichtius ? robustus Lillj., Temp. Atlantic. 
Bal^bnoptbra bostrata Fab., North Atlantic. 
Sibbaldius latioeps Gray, North Atlantic. 
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The following notes on these species may be in place here. 

OftheBalsena cisarctica there is a skeleton in the Museum of the 
Academy of an individual of thirty-seven feet, and a ramus mandiball of 
sixteen feet in length, indicating a total of sixty-eight feet adult size. A 
scapula in the Museum Rutger's College, New Brunswick, N. J , measures 36 
inches in height, and 48-5 in. in width, indicating an adult of 57 feet in 
length. A young individual of 45 feet line measurement, awaits moantisg 
in the Museum Compar. Zoology, Cambridge, Mass. Of this individual I will 
shortly give a detailed description in an essay on the species. Like the other 
specimens, it presents a strong acromion. The phalanges of the manus ex- 
hibited an important difference from those of B. a u s t r a 1 1 s. In it they 
number respectively 2—5 — 6 — 3 — 3, while Cuvier gives (Oss. Foss. 227, 23) 
2 — 5 — 6 — 6—4. 

The species of Agaphelus are briefly noticed in the present number of the 
Academy's proceedings. They will be more fully described shortly from 
material at present in hand. 

A second and more full examination of the skelet6n of the Megaptera 
o s p h y 1 a Cope, furnishes the following additional points and characters. 
The specimen is young, and measures in its present condition, 34 feet. It 
has, however, lost a considerable number of caudal vertebrae, and from the 
posterior part of the column, of intervertebral cartilages also ; add to this 
the shrinking of the cartilages preserved, and the increase of length would 
perhaps amount to eight feet, giving 42 in all. The asserted length of fifty 
feet line measurement, which I quoted in my original description, is no 
doubt an exaggeration. 

The glenoid process is margined by an angular prominence, the rudiment 
of the coracoid, precisely as/in the M. brasiliensis; The diapophysis 
of the atlas is a fiat vertical plate, extending from opposite the base of the 
foramen dentati to opposite the widest point of the spinal canal ; inferior poste- 
rior outline of the atlas broad, slightly concave medially. The mandible is 
peculiar in the strong angular process, which extends from behind round the 
side, projecting as far as the condyle, and separated from it by a deep groove. 
The third and fourth cervicals are united by the neural arch. The first rib 
is very broad at the extremity ; length 37 inches, width at end, 8-22 in. The 
orbital processes of the frontal bone are not contracted at the extremities as 
in M. 1 n g i m a n a, but are more as in Balaenopterse ; entire width over and 
within edge of orbit, 15J in. ; length to vertical plate of maxillary 31 in. The 
baleen measures two feet in length, is black, with three rows of coarse bristles. 
Its base is one curve ; its length is spirally twisted. 

The'species is probably one of the largest of the Balasnidee. 

The Eschrichtius robust us is admitted on the evidence of a ramns of 
the under jaw in the Museum Rutger's College, which is of peculiar form, 
and closely resembles the figure given by Lilljeborg of that portion of this 
rare species. 



August Ath, 

The President, Dr. Hays, in the Chair. 
Eighteen members present. 



August IWi, 

Mr. Cassin, Vice-President, in the Chair. ^ 

Twenty members present. 
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On favorable report of the committees, the following papers were 
ordered to be published : 

Kotiee of some remalBi of H0BSE8 

BY JOSEPH LEIDY, M. D. 

Mr. W. iiorenz loaned me for examination a horse tooth, black in color, and 
devoid of its outer cementum,from diluTium, occupying a depression about six 
feet in depth and about twenty feet in breadth, in the Silurian slate, between 
Rutherford's Station and Highspire, Lebanon Co., Pa. It is stained in texture 
with iron, mutilated at its lower part, and not petrified. It is a fifth upper 
molar of an individual which had just attained maturity, and does not differ 
characteristically from the corresponding tooth of the recent horse at the same 
age. The inflection of enamel at the bottom of the principal internal valley of 
the triturating surface is minute, but this is the case occasionally in the cor- 
responding tooth in the living horse. The size of the tooth also is about that 
of the ordinary full-sized horse. The measurements, in comparison with a 
fifth molar contained in a recent horse skull, are as follows : 

Fossil. Recent. 

Length 40 lines. 34 lines. 

Breadth fore and aft 15j " 15 " 

Width, transversely 12 " 12 " 

The tootji may be viewed as having belonged to an indigenous horse, a co- 
temporary of the Mastodon, but it is equally improbable. 

Prof. Whitney has recently submitted to my inspection a fossil horse tooth 
from Martinez, Contra Costa Co., California, the largest I have ever seen or 
can recollect of being on record. The formation from which it was derived 
Prof. Whitney considers to be of pliocene age. The tooth is well preserved, 
retaining its outer cementum, and is but slightly, if at all, changed in texture. 
The tooth is a second upper molar, nearly half-worn. The triturating surface 
in its arrangement of the enamel presents nothing strikingly different from that 
of the corresponding tooth of the recent horse. As in this there is an inflection 
of the enamel at the bottom of the principal internal valley, and in this respect 
and the less simplicity of folding of the enamel islets of the triturating surface, 
differs from Equua exceUus of the Niobrara and of California. The tooth pro- 
bably represents an extinct species, upwards of eighteen hands high. Its 
measurements are as follows : 

Length along the outer median column to the origin of the fangs.... 26} lines. 

Breadth of triturating surface fore and aft , 16^ " 

Thickness independent of cementum 16 " 

" with cementum 16 " 

The species represented by the tooth may be distinguished by the name of 
Equus pacificus. I had previously seen fragments of an upper molar and two 
lower molars, apparently of the same species, from the same locality, submit- 
ted to my inspection by Prof. Whitney several years ago. 

Coincidentally, Dr. Le Conte has just handed to me a bone indicating the 
smallest species of horse of which I have any knowledge. The bone, a second 
ungual phalanx or coronary bone, together with the proximal end oif a meta- 
carpal of a ruminant, were obtained by John C. Browne from a well 60 feet- 
deep, at Antelope, Nebraska, 450 miles west of Omaha. The coronary bone 
in its axis is 9 lines long ; the same width at the proximal end, and rather 
more than a line less at the distal end. From its relation of size with that 
of the recent horse, the animal to which it belonged was about eight hands 
high. It is uncertain to what solipedal genus the bone actually belongs, but 
in the absence of more characteristic materials, it may be viewed as repre- 
senting a species of Equus. 
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Notice Of some extinct CETACEAKS. 

BY JOSEPH LEIDY, M. D. 
HOPLOCBTDS OBBSUS. 

Prof. p. S. Holmes, of Charleston, S. C, has recently sul^mitted to my in- 
spection a remarkable tooth and the fragment of another, which I recognize 
as having belonged to an extinct genus of Cetaceans, characterized under the 
name of Boplocettu by Gervais, from similar teeth derived from the miocene 
and pliocene formations of France. The tooth, indeed, bears a near resem- 
blance to that of H. craasidens, represented in figure 10, plate xx, of Gervais* 
Pal^ontologie Francaise, both in form and size, but is more curved, in this 
respect resembling more the tooth of that represented in fig. 11 of the same 
plate. Prof. Holmes* specimens were obtained from the post pliocene forma- 
tion of Ashley River, in the vicinity of Charleston, S. C. 

The more complete tooth has the end of the fang and a good portion of the 
crown broken away. The latter was worn away, leaving on the summit a 
broad, flat, discoidal surface. The enamel, where it remains, forms a band 
encircling about one-third of the crown, about three lines in depth, and one- 
fourth of a line thick. It appears to have been rugose longitudinally. The 
fang, a striking character in the teeth referred to Hoplocetua, is fusiform, re- 
markably robust, and large in proportion to the crown. It is straight at the 
bottom two-thirds, but curved towards the crown, so that this appears to be 
obliquely implanted upon it. The interior of the fang is pervaded by a 
narrow pulp cavity of irregular diameter, from the existence at its sides of 
nodosities. The part constituting the technical neck of the tooth Is feebly 
constricted. The measurements of the specimen are as follows : 

Length in present condition in a straight line 44 lines. 

Estimated length of fang restored 52 " 

Greater diameter of fang 19 " 

Lesser " " 16j " 

Estimated diameter of crown at base 8 " 

The fang of this tooth appears to consist of an axis of dentine about equal 
in diameter to the crown, and its great accession of bulk appears to be due to 
the cemental layer. 

The second specimen consists of the fragment of a tooth devoid of crown. 
The tooth has been of little greater bulk than the preceding, as the diameter 
of the remaining portion of the fang is 20} lines. 

Almost immediately after the reception of the above specimens, quite un- 
expectedly and purely coincidentnlly, I received, among some other cetaceoiiB 
remains, another tooth, referable to ffoplocetuty from my friend. Prof. Wyman 
of Cambridge. This specimen was derived from the miocene formation in 
the vicinity of Richmond, Va. The tooth is much larger and straighter 
throughout than the better preserved of the two preceding specimens, and 
may perhaps belong to a diflferent species, — a conjecture which is favored in 
the fact that the tooth was also derived from a different geological for- 
mation. 

The crown is worn off in a blunt manner or somewhat convex disk, aboot 
9 lines in diameter, and is encircled by a more or less worn and broken band 
of longitudinally rugose enamel, varying in depth from three to five lines, 
and one-third of a line in thickness. The fang is broken at its end, and ex- 
hibits a long conical pulp cavity, large enough to introduce the end of the 
middle finger for an inch or more. The fang in shape is fusiform, exceed* 
ingly robust, straight, and somewhat quadrate. As in the other specimens, 
it is composed of a dentinal axis near the diameter of the crown, enveloped 
in a huge accumulation of cementum. The length of the specimen in a 
Straight line, in its present condition, is 65 lines. The fang in a restored 
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condition is estimated to have been 5 inches long. The diameter of the fang 
is 20 and 21} lines. 

In the large proportion of cementum to the dentinal axis of the teeth of 
Hoploeetus they bear such a resemblance to the fragments found in the Bed 
Crag of England, and referred by Prof. Owen to a genus under the name of 
JBalsenodony as to render it probable the former is the same as the latter. 

The relations of Hoploeetus or Balsenodon^ other than that they were toothed 
cetaceans, are unknown. 

Dblphinub occiduus. 

An extinct species is indicated by a fossil derived from the upper miocene 
formation of Half-moon Bay, California, submitted to my examination by 
Prof. J. D. Whitney. The specimen consists of an intermediate portion of 
the upper jaw, devoid of teeth, and encrusted with selenite. It measures 
along the more perfect lateral border 5 inches, and in this extent is occupied 
with 19 closely set, circular alveoli, rather over 2 lines in diameter. At the 
back of the fragment the jaw has measured a little more than 2 inches wide. 
From this position it gradually tapers for half its length, and then proceeds 
with parallel sides to the fore end, where it is 10 J lines wide. The palate 
behind is nearly plane or slightly convex ; at its fore part it presents a deep 
median groove, closed by the apposition of the maxillaries, and this groove 
is separated only by a narrow ridge from the alveoli. The sides of the max- 
illaries are slightly concave longitudinally, convex transversely. The inter<' 
maxillaries are broken away, leaving a wide, angular gutter between the 
remains of the maxillaries. 



Bemftrka on a jaw fragment of UEGALOSAITBTJS. 
BY JOSEPH LEIDY, M. D, 

A fossil worthy of notice in the Museum of the Academy consists of the 
fragment of a jaw, apparently of the Megalosaurus, which, if it does not be- 
long to a different species from M, Bueklandi^ indicates an individual larger 
than any one of those referred to by Buckland, Ouvier, Owen, etc. The fossil 
was purchased in England, and was presented to the Academy by Dr. Thomas 
B. Wilson. It is labelled, " Fragment d'une machoire de Megalosaurus trouv^ 
dans le lias ^ Bou6 (or Boues). L'animal est extremement rare ici. II avait 
45 pied de longeur." In another hand it is marked ** Jura Mts." 

The fragment contains two mutilated teeth, visible throughout their length 
from the inner part of the jaw being broken away. The matrix adhering to 
the fossil consists of an oolite composed of a homogeneous clay-colored basis, 
with imbedded granules, of a rounded form, brown and shining. 

The teeth are inserted into the jaw about two-thirds their length, and more 
than three-fourths the depth of the bone. They have measured 5} and 6 
inches in length. The breadth at the base of the enamelled crown of the 
best preserved tooth is 14f lines, which is nearly the fourth of an inch 
greater than in the largest tooth represented in any of Prof. Owen's figures 
in his Monograph of the Fossil Beptiles of the Wealden Formation. A tooth 
apparently nearly as large in an American ally, is one referred to Dinodon 
horridiMj and represented in fig. 21, pi. 9, of my memoir on the Extinct Verte- 
brata uf the Judith Biver, published in the eleventh volume of the Transac- 
tions of the American Philosophical Society. The reconstructed outline of 
this figure is, however, too large, rendered so by the too distant removal of 
the apex of the tooth from the other fragment. The breadth of this specimen 
really did not exceed an inch. 

The longest tooth of the fossil under inspection, for the most part broken 
away, exhibits a mould of the large interior pulp cavity. This mould, from 
the bottom of the latter to its broken end in the position of the crown, is 5^ 
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inches long. The broken end is 8 lines wide and 1| lines thick ; the widest 
and thickest part of the mould near the middle of the length of the tooth is 
11} lines wide and 5 lines thick. 

The fangs of the teeth do not continue of the same width to the bottom, as 
in the teeth of crocodiles, and, as I believe, is considered to be the case in 
MeffalosauruSj but from about their middle thej contract, or become narrower, 
as is ordinarily the casein mammals. Indeed, one of these teeth isolated 
might be taken for the canine of a Drepanodon^ or sabre-toothed tiger. In 
the fossil the bottoms of the fangs narrow antero-posteriorlj, and become 
thinner from without inwardlj, and thej also curve somewhat in the latter 
direction. 

The long fangs of the teeth in the fossil, and their becoming narrowed at 
bottom, at first led me to suspect the specimen belonged to a different genus 
from Megalo9auruSj but a view of fig. 1, plate xii, of Prof. Owen's monograph 
above mentioned, seems to prove by the appearance of the successional teeth 
within the jaw, that the fangs actually become narrowed towards the bottom 
in that genus. 

In the best preserved tooth of the foseil, the enamelled crown exhibits the 
same shape, familiar as the characteristic form of that of Megalosaurus. The 
trenchant borders of the crown are denticulate, and the enamel is compara- 
tively smooth, or only very feebly striate. 

The contracted condition of the bottom of the fangs of the teeth would 
leave more space than there otherwise would be for the development of suc- 
cessional teeth within the jaw. In the fossil the remains of one of the latter 
is seen at the lower part internally of one of the functional teeth, and an im- 
pression in a corresponding position of the other functional tooth indicates 
a similar occupant. 

In the progress of the successional teeth of Megalosaurus^ their summit 
first appeared at the margin of the jaw internally to the teeth in functional 
position. In the course of growth and protrusion they excited absorption in 
the contiguous bone and fang of their predecessors, and continuing to ad- 
vance from within and beneath (in the lower jaw), as it were, shouldered the 
latter from the jaw. A third tooth in Megalosaurua appears to have occupied 
a position internal to the second one, before the protrusion of this from the 
Jaw. 

The outer portion of the jaw bone retained in the specimen has an average 
depth from the alveolar border of 5 inches. Its outer surface is a vertical 
plane, rounding only near the base. 

The present opportunity is an appropriate one to make a few remarks on the 
American 9\\\Q^oi Megalosaurus. Since I have had the opportunity of inspecting 
the remains of the remarkable reptile from the green sand of New Jersey, de- 
scribed by Prof. Cope (Proc. 1866, 275) under the name of Lxlapt aquUungvii^ in 
observing the comparative uniformity of the teeth, identical in character with 
those of MegalosaurttSy I am more strongly impressed with the idea that the 
teeth of like shape, forming part of those referred by me to Dinodon^ alone 
belong to this genus. The others, of which no representatives have beea 
discovered or recognised as belonging to Megalosaurus or Lcelapt^ most pro- 
bably indicate a distinct genus and species, for which I propose the name of 

AUBLYSODON MIBANDUS. 

Future discovery may prove Lmlaps and Dinodon identical, and, judging 
from the comparison of corresponding parts of the jaws and the teeth, will 
be found to be more closely allied to Megalotaurus than was suspected, even 
ahould they not prove to be generically the same. 

It is clear, from an examination of the anterior portion of the mandible of 
Megalosaurus described and figured by Buckland, Ouvier, Owen, etc., that no 
such teeth as those now referred to Aublyaodtm occupied the forepart of the 
jaw. It is also probable that the upper teeth of Megalotaurua and of its 
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allies differ in no important point from those below. It followg, therefore, 
that the teeth now referred to Aubhyaodon^ if they belong to the maxiUarj or 
mandibnlar series of Megalosaurus or its allies, coald only pertain to the 
back part. The variation in form of the teeth in question appears too great 
for such a position. 

The teeth now viewed as characteristic of Aublywdon are represented in 
figs. 36--45, pi. ix of vol. xi of the Transactions of the American Philosophi- 
cal Society. The specimens consist of parts of three teeth, which differ 
much in size and other important points. In general the crowns are laterally 
compressed conical, ^ith the anterior part thick and convex transversely as 
well as longitudinally, and with the sides nearly parallel. The posterior part 
forms a surface nearly as wide as the thickness of any part of the crown, and 
is defined from the lateral surfaces at right angles. In the two larger teeth 
these angles or borders are denticulated, like the trenchant borders of the 
teeth of Megalosaurtu and its American allies. In the longest tooth (fig. 35, 
36. op. cit.) the posterior surface forms an even plane ; in the second sized 
tooth (figs. 37 — 40) the posterior surface presents a median elevation. In 
the smallest tooth (figs. 41—45), which indeed may belong to a different 
animal from the preceding, the borders defining the posterior surface are 
somewhat prominent backward, non-deniiculate, and subside approaching 
the base of the crown so as to make a transverse section in this position oval 
(fig. 45). 

jffadrosaurus Foulkiij the bulky vegetable feeder, and cotemporary of the 
rapacious LsUapa aquilunguis, was at most probably only specifically distinct 
from Traehodon mirabilisj the teeth of which were found in association with 
those of Dinodon, Gjp that, according to the laws of nomenclature, as Traehodon 
has priority of name, I suppose the first mentioned animal must be called 
Traehodon Foulkiij though the names of Hadroaaurua FoulHi and H, mirabiUa 
would appear more appropriate for these powerful dinosaurs. 

The best preserved tooth of those originally referred to Trackodony repre- 
sented in figs. 1 — 6 of the plate above cited, is identical in form with those 
referred to Hadroaaurua^ and differs only in the absence of the rugulations of 
the lateral borders of the crown, and in some less important points. 

The remaining specimens of teeth referred with the former to Traehodon^ 
are represented in figs. 7 — 20 of the plate cited. Most of them are so worn 
and probably altered from their original form, that it is rendered uncertain 
whether they belong to the same animal as the preceding tooth, and one 
unworn (figs. 18 — 20) has a very different shape from this. Perhaps these 
specimens belonged to another Dinosaur, for which the name Traehodon might 
be reserved, while that oi Hadroaaurua might include the first mentioned and 
more characteristic tooth. 

As Iguanodon had its enemy in a species of Megaloaaurua^ Traehodon^ the 
representative of the former both in the western and eastern portions of the 
North American continent, was accompanied by an equally bloodthirsty 
enemy, which may, perhaps, on nearer comparison of corresponding parts, 
prove to be another species of the same genus, until now supposed to be 
different, under the names of Dinodon and Lmlapa. 

Prof. Cope remarks of Lsdapa (Pr. A. N. S. 1866, 276), that " in its dentition 
and huge prehensile claws it resembled closely Megaloaauruay but the femur, 
resembling in its proximal regions more nearly the Iguanodonj indicated the 
probable existence of other equally important differences, and its pertinence 
to another genus.'^ Thus the genus is especially distinguished by the appa- 
rent pecnliarity of the femur, but in my estimation even this disappears if 
the bone referred to Lselapa be viewed in the corresponding position to that 
of M, Bueklandij represented in pi. vii, pt. iii, of Prof. Owen's Monograph of 
the Fossil Reptiles of the Wealden, which appears to me to be the reversed 
one to that in which Prof. Cope has described it in Pr. A. N. S. 1866, 276. 

The teeth of Bathygnathua, a huge carnitoroni reptile, whose remains have 

1868.] 



200 PROCEEDINGS OF THE ACADEMT OF 

been fonnd in the triassic red sandstone of Prince Edward's Island,' haTe 
the same form as those of Megalosaurxuj Dinodon and Lsdapa. But here, so 
far as we have the corresponding parts for comparison, the resemblance 
ceases. The remarkable depth of the dentarj bone in relation with its 
length in Bathygnathus^ indicates a form of head verj different from that of 
Megalosaunu and its American representatiyes. It was this unusual relatioa 
of depth to breadth which led me to suspect a form of head more in accord- 
ance with that of the skeleton of an upright animal, and led me to ask the 
question, ''was this animal probably not one of the bipeds which made the 
so-called bird tracks of the New Red Sandstone of the valley of the Con- 
necticut?" (See Jour. Ac. Nat. Sc. 1854, 329.) 

Subsequently, in examining the remains of JB'adrotauruSf the American 
representative of Jguanodon, from the great disproportion between the fore 
and hind parts of the body, I was led '*to suspect that this great herbivorous 
lizard sustained itself in a semi-erect position on the huge hinder extremities 
and tail, while it browsed on plants growing upon the shores of the ocean.'' 
(Cret. llept. of the U. S. 1865, 97.) 

The remains referred to Lsdapa exhibit even a far greater disproportion 
between the fore and bind limbs than in Hadroaawnti, which, together with 
its long bird- like claws, etc., suggested to Prof. Cope a similar position of 
body to that of ITadroaaurua, and a use of the hind limbs in attack upon the 
prey of the animal analagous with that in the eagle (Pr. A. N. S. 1866, 2*79). 
The extraordinary disproportion between the fore and hind limbs of Ladapij 
which appears to me so closely related with Megaloaaurutj leads me to sus- 
pect that the remains described by Buckland, Guvier, Owen and others, and 
attributed to the shoulder of M, Bttcklandif perhaps, at least in part, belong 
to the pelvis, if they in whole or part do not belong to other animals. Had 
the humerus of Lselaps been found isolated, I never would have thought of 
associating it in the same skeleton with the huge bones of the hinder ex- 
tremity of that animal. Perhaps, when this great disproportion comes to be 
known, it may be discovered that there exist specimens of remains of the 
fore limbs of Megalosaunu, from the Wealden, in the British or other muse- 
ums of England, which heretofore have excited no suspicion as to their true 
relations. 

Teratoaaurusy from the upper Keuper, in the vicinity of Stuttgart, described 
by Meyer (Palseontographica, 1859-61, 258), approached Bathygnathw most 
in the proportions of its face, as well as resembled it in the form of the 
teeth, but the fossil dentary bone of the latter is even still shorter and deeper 
than would relate to the fossil maxillary of the former. 



Bemarki on CONOSAUBUS of Oibbei. 
BY JOSEPH LEIDY, M. D. 

In a memoir on Mosaaaurua and the allied genera, by Dr. R. W. Gibbes, pub- 
lished in the second volume of the Smithsonian Contributions to Knowledge, 
the author described some teeth from the eocene formation of Ashley River, 
South Carolina, which, from their general resemblance with those of Moaaaau- 
riM, both in form and conjunction with osseous bases, he referred to a reptile 
with the name of Conoaaurua Botnnani. 

An examination of the structure of these teeth proved to me that they be- 
longed to a fish. The body of the crown is composed of a compact vaso- 
dentine, invested, in place of enamel, with a thin layer of ordinary dentine. 
There is no pulp cavity in the interior ; and in the complete teeth, the crown 
is continuous with a robust osseous fang, resembling in general appearance 
that of the teeth of Moaaaaufua. 

A short time since Prof. F. S. Holmes submitted to my examination the 
dentary bone of Conoaautua^ imbedded in a block of white eocene marl, from 
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the ricinitj of Charleston, South Carolina. The specimen fully confirms the 
yiew that the animal is a fish. 

The dentary bone, from its symphysis to where it articulated with the angu- 
lar bone, judging partly from the bone itself and the impression of the remain- 
der on the matrix, has been a little over six inches in length. Its depth at the 
symphysis has been about two and a quarter inches. 

Twelve teeth have occupied the alveolar border in a space of four inches 
and ten lines, and perhaps a couple more occupied the part broken away be- 
hind. The teeth form an unbroken row, close together, and generally differ 
but little in size, though those posteriorly are a little the smaller. 

The perfect crown of the teeth forms a nearly regular cone, the fore and aft 
diameter of the base slightly exceeding the transverse. It is curved inwardly, 
pointed, smooth, shining, and even, except at the base, where it is slightly 
fluted, being most so in the anterior teeth, and more or less feebly so in the 
hinder ones. 

The crown ceases at the alveolar margin, where it becomes continuous with 
a more robust, solid, oval fang, which is inserted into the jaw and coossified 
with its alveolus. 

In the dentary bone above mentioned, the crown of the first tooth, or that 
nearest the symphysis, is broken off", displaying a clean continuous disk of vaso- 
dentine, nearly circular, and about four lines in diameter. The fang is visible 
from a destruction of a portion of the bone. It is half an inch long, of greater 
diameter than the base of the crown, and composed of bone hardly more dense 
than that of the jaw itself, with which it is coossified. The fourth tooth of the 
series is in the same condition as the former. 

The crown of the second tooth had been shed, and its remaining solid fang 
is somewhat encroached upon, through absorption, by the fang of the tooth 
in front. 

The third, eighth and twelfth teeth have been shed, and their fangs absorbed, 
leaving deep oval cavities. These were filled with matrix, and nothing more. 
It is probable they contained successional teeth, which dropped out in the 
decomposition of the animal. 

The fifth tooth had been shed, and its remaining fang contains a funnel- 
shaped pit. 

The sixth and tenth teeth alone remain in the specimen, the latter entire, 
the former without its point. The crown of the sixth was nearly eight lines 
long ; the other is seven lines. 

The crown of the seventh tooth has been broken off, and the fractured surface 
displays a small central cavity. 

The crown of the ninth tooth, which was smaller than any of the others, is 
shed, leaving the fang somewhat excavated ; but the sides are narrowed, as if 
the position of the tooth were to have been obliterated to give more room for 
the accommodation of others. 

Back of the tenth tooth there is a small pit, probably the remains of the 
position of an early tooth smaller than that last indicated. This included 
would give thirteen to the series. 

The crown of the eleventh tooth had been shed, leaving a shallow basin on 
the top of the fang. 

I could find no successional teeth in the specimen. Those which existed 
appear to have dropped out of the exposed cavities. 

From a study of the fragment it would appear as if the germs of new teeth 
originated in the centre of the preexisting teeth, — that is, at the conjunction 
of the crown and fang. In the development of the new tooth it was first 
accommodated in its growth by the absorption of the fang of the old tooth. 
The crown of the latter being shed, that of the new one gradually assumed its 
position, and when protruded its fang became coossified with its alveolus. 

A specimen in the museum of the Academy, from Ashley River, S. C, con- 
sisting of an isolated tooth with the greater portion of its fang, is larger than. 
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any of the teeth in the dentary bone above described. The crown is eight lines 
long and four and a quarter in diameter at base. The fore and back part of 
the robust osseous fang present concavities, as portions of cavities remaining 
after the shedding of teeth with absorption of their fangs. 

Of two shed crowns in the museum, from the same locality, one is 5} lines 
long by 2 1 and If in diameter at base ; the other 6| lines long by 3| and 3} 
at base. 

The museum of the Academy also contains two specimens consisting of 
alveolar fragments of jaws with teeth, of the same animal, from Burlington 
Co., N. J. They were presented by W.J. Taylor, and are reputed to have been 
obtained from the green sand. 

One of the specimens is 2} inches long, and contains an alternation of teeth 
and empty cavities for successional teeth. The first cavity is large, the fang 
formerly occupying its position being completely absorbed. The second tooth 
of the specimen is entire. Its crown is 7 lines long by 4 and 3^ at base. The 
third and fifth cavities for successional teeth are not quite so large as the first, 
nor are the fangs which occupied them so completely absorbed. The fourth 
tooth has its crown mutilated. Its base behind is irregularly excavated, but 
whether by erosion, or whether it is the remains of a position occupied by a 
successional tooth, I cannot determine. In the sixth tooth the crown is not 
entirely protruded, and its fang is already coossified with a tubular sheath of 
the fang of the former tooth which occupied its position. In the seventh tooth 
the crown is shed, but the fang remains with a large cavity. The crown of 
the eighth tooth was also shed and the fang nearly obliterated through ab- 
sorption. 

The smaller alveolar fragment is 1} inches long, and contains two teeth, 
with an intervening cavity for a successional tooth. Before and behind the 
two teeth are the remains of other cavities. 

Though I have an aversion to change names, yet the name Conosaurus is so 
obviously wrong and liable to mislead, especially also as there is a saurian 
named ConiosaurttSj that I propose for the former the name of Oonosaurops. 

I may here take occasion to mention that I have suspected that the tooth 
represented in figs. 7, 8, 9, pi. xx, of my " Cretaceous Reptiles of the United 
States," and referred to a carnivorous reptile with the name of Tomodon, may 
also have been a fish. The base of the specimen presents an irregular porous 
condition, but this I suspect rather to be the result of erosion. As it is unique, 
I have not been able to obtain a section to examine its microscopic structure. 
As the name Tomodonh&d been previously appropriated by Dum^rilfor a genus 
of serpents, I would propose to alter the name applied to the animal to which 
the fossil belonged, to that of Diplotomodon. 



August ISth, 
The President, Dr. Hays, in the Chair. 

Sixteen members present. 

—^^^^^."■■^ 

August 25th. 
The President, Dr. Hays, in the Chair. 

Twenty-three members present. 

Messrs. XJselma Smith and B. Waterhouse Hawkins were elected 
members. 

Mr. Ralph Tate, of London, was elected a correspondent. 

On favorable report of the Committee, the following paper was 
ordered to be printed : 

[August, 
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On the Crocodilian genus FEBOSnCHDS. 
BY EDWARD D. COPE. 

Characters. — Toes 5-4, with claws two — three. No osseous nasal septum 
or bony eyelid. Belly protected by series of osseous plates, as well as the 
back. 

All the genera of Crocodiles hitherto known as living are characterized 
by the possession of three claws on the fore foot. The present therefore 
offers a remarkable exception. The free fingers and half webbed toes, and 
the bony abdominal buckler, together with the cartilaginous nasal septum are 
points of strong resemblance to Jacare (Gray, including Cseman Gray), but it 
differs from these creatures in the lack of bony orbital plate. In specific cha- 
racters it differs from those of this genus, which it most resembles, as J. n i- 
gra, in the absence of a transverse bony ridge between the orbits. Another 
feature of importance is the relation of the canine teeth of the lower jaw to the 
upper. On one side this tooth is received into a notch, as in Crocodiles, on 
the others it enters a pit of the maxillary bone, within the border of the 
same, as in Alligators I This remarkable combination may be abnormal even 
in this species, but this cannot be now ascertained, as it rests at the present 
time on a single specimen only. As its affinities are rather more alliga- 
torial, I am disposed to anticipate that the dental arrangement of the latter 
type will be most common. 

Pebosuchub fus€US Cope. 

Char, specifictis. — Nuchal plates in a cross row of six ; cervicals in four 
cross-rows, all of four plates except the last of two. Dorsal plates six — in 
a few eight in each transverse row. No posterior crest on arm or leg. Tail 
short with remarkably low crest. Muzzle broad, flat, without any ridges ; 
its width at the eighth tooth entering 1*4 in length from end of muzzle to 
anterior margin of orbit. 

Description. — The specimen in the Museum of the Academy is young, 
measuring only 2 feet 5 inches in length. Of this the skull measures to the 
margin of the supra-occipital 2 in. 10 5 lin. ; and the tail from the vent 13 in. 
1 line. From groin to heel 3 in. 2*5 lines, and the hind foot 2 in. 7*5 lines. 
The muzzle is a broad ovate, the sides rather more convergent anteriorly 
than in the Alligator mississippiensis. There is a thickening in front 
of each orbit, and between them on the middle line another, which together 
enclose two shallow concavities. Superciliary margins raised, the cranial 
table quite flat. The margin of the quadrato-jugal bone projects strongly. 
The scales of the limbs are all smooth and those of the dorsal region with 
very low keels. The sides have four longitudinal rows of ovate scales sepa- 
rated by scarcely defined smaller ones. The abdominal plates are longer 
than broad, and are in twelve longitudinal rows. Dorsals in seventeen 
transverse series from interscapular to crural region. The lateral crests of 
the tsil are only obtuse keels ; they unite on the thirteenth annulus behind 
the vent inclusive. Color above dark brown, almost black on the upper sur- 
face of the head. The tail is paler^ of a light olive brown. Lower surface 
everywhere bright yellow, including the entire lower jaw and margin of the 
upper. Eyelids and a band through ear yellow, the former with a black spot 
above. 

Remarks. — This interesting addition to our knowledge of the Reptilia was 
made by Schulte Buckow, of New York, while on a visit to the interior part 
of the course of the Magdelena River, in New Grenada. This naturalist 
has also enriched our collections with other interesting vertebrata of that 
region, both living and dead. 

1868.] 
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Sept Ist. 
The President, Dr. Hays, in the Chair. 
Twenty-two members present. 

S^t Sih. 
The President, Dr. Hays, in the Chair. 
Twenty-eight members present. 

Sept. Wih. 
The President, Dr. Hays, in the Chair. 

Twenty-eight members present. 

The following papers were presented for publication : 

Extinct Mammalia of Dakota and Nebraska, including an account 
of some allied forms from other localities, together with a synopsis of 
the Mammalian Bemains of North America. Illustrated by twenty- 
eight plates. By Joseph Leidy, M. D. Preceded by an introduc- 
tion on the Geology of the Tertiary Formations of Dakota and 
Nebraska, accompanied by a Map. By P. V. Haydeu, M. D. 

Notice of American Species of Ptychodus. By Joseph Leidy, 
M. D. 

Synopsis of the Extinct Batrachia of North America. By Edw. 
D. Cope. 

Dr. Leidy read a letter from Mr. B. Waterhouse Hawkins, pro- 
posing to erect in the Museum, at his own expense, the fossil remains 
of the Hadrosaurus to their natural relations in the figure of that 
great Dinosaur, in accordance with Dr. Leidy's descriptions in his 
Monograph of the Cretaceous Reptiles of the United States. 

On leave being granted, the following resolutions, offered by Dr. 
J. L. LeConte, were adopted : 

That the Academy accept the proposition of Mr. B. Waterhouse 
Hawkins, to erect in this Hall, at his own expense, a restoration of 
the skeleton Hadrosaurus. 

That the thanks of the Academy be respectfully tendered to Mr. 
Hawkins for his liberal offer, and that the Curators be instructed to 
furnish to him every facility in the use of specimens in the Museum^ 
which the most liberal interpretration of the By-Laws will permit. 

S^t 22d. 
Dr. Bridges, in the Chair. 
Twenty-four members present. 

S^t 29th. 

The President, Dr. Hays, in the Chair. 

Twenty-four members present. 
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Dr. D. G. Brinton was elected a member. 

On favorable report of the Committee, the paper of Dr. Leidy, 
presented Sept. 15th, entitled " Extinct Mammalia of Dakota and 
Nebraska," etc., reported in favor of its publication in the Journal. 

On favorable report of the Committees, the following papers were 
ordered to be printed : 

Notice of American Species of PTYCHOBTTS. 
BY JOSEPH LEIDY, M. D. 

The Cestraciont genas of fishes Ptychodns, so far as known, is confined to 
the Cretaceous Formations. Remains, consisting of teeth, I have had the 
opportunity of inspecting from Alabama, Mississippi and Kansas, and 
although reported to exist in the Cretaceous Formation of Delaware, I have 
not met with them from that locality nor from the Green Sand, of correspond- 
ing age, of New Jersey. The following list comprises all the specimens of 
American Ptychodus teeth I have had the opportunity of examining. 

Ptychodus Moetoni. 

Agassiz, Poissons Fossiles III. (1838-43), 158, Tab. 25, figs. 1 — 3; copied in 
figs. Y73, 7 73a, of Dana's Manual of Geology. 

Palate bone of a fish ? Morton : Syn. Org. Rem. Cret. Group. (1834), pi. 
xviii, figs. 1, 2. 

The teeth of Ptychodus Mortoni I have seen only from the cretaceous forma- 
tion of Alabama and Mississippi. Morton, in the work above noticed, figures 
a tooth, but does not mention the locality from which it was obtained. 

Agassiz, in his Poissons Fossiles, gives a good representation of a tooth of 
this species, from the Green Sand of America, in three views, figs 1 — 3, Tab. 25. 

Dixon, in his Geology of Sussex, represents two small teeth, (figs. 6, 7, pi. 
zxi), which he refers to the same species. Though exhibiting some resem- 
blance in character to the American teeth, I think a further comparison is 
necessary to establish their specific identity.. 

The teeth of Ptychodus Mortoni are well defined in character, and in com- 
parison with teeth of well recognized European species are almost generic in 
their peculiarity. Though exhibiting some variety, their likeness presents a 
distinct specific uniformity. Their size of course varies greatly with age and 
the relative position they occupied with one another in the mouth of the 
fish. 

Viewed from above, the crown is reniform in outline, the long diameter being 
transverse ; the incurvature posterior. The crown rises in the form of a cone 
with a more or less obtuse summit. The sides of the crown slope to the base 
and frequently more or less abruptly expand, laterally approaching the latter. 
The back part is occupied by a wide triangular sinus for the reception of the 
fore-part of the crown of the tooth which was situated in front of it when 
the teeth were contained within the mouth. The border of the crown is thick 
and rounded and dips beneath. At the sinus it is prominent. The summit of 
the crown presents a prominent crucial ridge, more or less distinct in different 
specimens. From the cross numerous ridges of about the same thickness 
diverge upon the sides of the cone, branching in their course, multiplying and 
becoming finer, and ultimately conjoining upon the base in a fine reticulation 
extending to the borders of the crown. The coarser ridges vary in their pro- 
portionate length in different specimens. ■ The reticulation of the base is most 
extensive laterally, occupying usually half the breadth of the space between- 
the summit and border. It also occupies the sinus, and is least developed at 
the fore-part of the crown. The width of the crown approaches double the 
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fore and alt measurement, and the he^t is nsoallj little less than the latter. 
The root partakes of the form of the outline of the base of the crown, but is 
more square and is flat or tninsTerselj concaye below. 

TwelT^ specimens of teeth of Ftyckodus Mortom^ from the Oretaceons For- 
mation of Alabama, belonging to the Tale College Museum, have been sub- 
mitted to m J ^examination bj Mr. William M. Ctabb. Among them occars 
the largest tooth of the species I hare seen, and larger than any on record. 
It is labelled as haTing been derived from Perrj Co., Alabama. The fang 
and parts of the lateral and back borders of the crown are broken away. In 
the perfect condition the crown has measured a little over two inches in 
transverse diameter, one inch and a quarter antero-posteriorlj, and ten lines 
in height. The crushing surface is porportionatelj less prominent at the 
centre than in the smaller teeth attributed to the same species, and is more 
uniformly convex, or less expanded laterally at the base. The borders of the 
posterior sinus also are less abrupt or defined. The unworn summit presents 
a crucial ridge, of which the lateral radii are most distinct and directed pos- 
terO'laterally. From the crucial ridge, numerous ridges, equally prominent, 
diverge, branch in their course and ultimately conjoin in a fine reticulation at 
the base af the crown. This reticulation has the greatest breadth at the sides 
of the crown and is least developed at the fore-part. 

Eleven teeth from Union town, Alabama, exhibit a gradation in size from less 
than three-fourths that of the above described specimen down to one little 
more than a fourth of its diameter. The specimens present a remarkable sim- 
ilitude throughout. Some are proportionately wider fore and aft than others, 
and the smallest are porportionately higher than the largest ones. The outline 
of the base of the crown is reniform, with the relation of the longer and 
shorter diameters varying. The largest specimen has the crown an inch and 
a half wide, a little over three-fourths of an inch fore and aft, and about half 
an inch in height. The sides of the crown expand at the base laterally ; the 
fore-part forms nearly a uniform slope, and the back surface slopes to the 
sinus, which forms a broad triangular depression. The fang is fourteen lines 
wide, seven lines fore and aft, and three lines in depth. 

The crown of a median sized tooth of the series, unworn, measures scant 14 
lines wide, 11^ fore and aft, and 6 J high. The smallest specimen has the crown 
7 lines wide, 4^ fore and aft, and an equal height. Its base laterally appears 
more abruptly expanded than in the others. Most of the specimens are unworn 
and exhibit the characteristic ridges of the crown in a striking manner. In 
three specimens the coarser ridges are resolved into the reticulation much 
earlier or nearer the summit than in the others. In one specimen the crown 
is smooth or totally devoid of ridges, presenting the same appearance repre- 
sented in figs. 4, 5, pi. XXX, of Dixon's Geology of Sussex, and described as 
<' nascent or incomplete teeth of Piychodua. 

Seven specimens of teeth in the Museum of the Academy, from Alabama, 
exhibit the same characters expressed in the description of those above. They 
all present an unmistakeable specific likeness, though varying in the propor- 
tions of their diameter. The largest specimen has the crown 16 lines wide, 11 
lines fore and aft, and 8 lines high. The root is an inch wide, 7 lines fore and 
aft and nearly 3 lines thick. A second specimen, with the crown 16 lines wide 
and 9 lines fore and aft, has been proportionately lower than the former. Its 
summit is worn away, leaving an exposed circular disk of vaso-dentine 4 lines 
in diameter. 

Two specimens in the Museum of the Academy, presented by Prof. Joseph 
Jones, are from Green Co., Alabama. The larger is perfect and unworn. The 
crown is scant 14 lines wide, by 7 lines fore and aft, and 5 lines high. The 
root is 11^ lines wide, 4^ fore and aft, and 2 lines thick. 

Two specimens in the Museum of the Academy, presented by Dr. Wm. Spill- 
man, are from Columbus, Mississippi. They present the same character as the 
Alabama specimens. The larger specimen has the crown 20 lines wide, 10 lines 
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fore and aft, and has perhaps been aboat 8 lines high. The sammit is worn off, 
leaving an exposed flat circular surface of raso-dentine half an inch in diame- 
ter. The root is 15 lines wide, 6 lines fore and aft, and three lines thick. The 
smaller specimen consists of an unworn crown 11^ lines wide, 7 lines fore 
and aft and 5} lines high. 

Ptychodus occidentalis, n. s. 

The Museum of the Academy contains a specimen consisting of the crown 
of a tooth of a species of Ptychodus differing from any other previously known. 
It was obtained by Dr. John L. LeOonte, in association with other remains of 
fishes, from an ash-col ored'rock of the Cretaceous series, a few miles east of 
Fort Hays, Kansas. 

The tooth is remarkable, especially from the comparatively near approxima- 
tion of its diameters, the width transversely and fore and aft and .the height 
approaching one another more nearly than in any other species. The fore- 
part of the crown is somewhat injured and the root is broken away. The 
transverse diameter of the crown at base is 14 lines ; the fore and aft diameter 
has been about an inch ; and the height is also an inch. 

In shape the crown is a blunt cone with the sides sloping evenly to the base 
and to the posterior sinus. The latter is a triangular concavity about two- 
thirds of the breadth in height. 

The direction and arrangement of the ridges of the crown are much ]ikeas in 
the European Ptychodus decurrensj but the principal ridges crossing the crown 
transversely are finer and the intervals much narrower, indeed the space occu- 
pied by a pair of ridges with their interval in P. decurrens would accommodate 
three ridges with a pair of intervals in P. occidentalis. Descending the sides of 
the cone the ridges branch as in P. Mortonij and at the basal half of the crown 
form a reticulation much as in P, decurrens. At the back of the summit of the 
crown the principal ridges continue their transverse or parallel course until 
near the upper part of the sinus, into which as they descend they are resolved 
into a fine reticulation. The fore-part of the crown is occupied by a reticula- 
tion formed by the descent, convergence and division of the more anterior 
principal ridges. 

From the description it will be observed that the tooth holds an interme- 
diate position in anatomical character to those of Ptychodus Mortonij and 
P. decurrens. 

Three small teeth, found by Dr. Le Conte in association with the latter, re- 
semble, in their proportions and in the proportionate size and arrangement of 
the ridges of the crown, the teeth of P. decurrens^ but perhaps may belong to 
the same species as the large tooth above described. The larger of the three 
specimens is perfect, but has the summit of its crown worn off. The crown 
measures 7 lines transversely, 6 lines fore and aft, and has been from 4 to 5 
lines high. The root is 6 lines wide, 4 J lines fore and aft, and 2J lines thick. 
Comparatively coarse ridges cross the crown transversely, curving forward 
laterally and ending in a marginal reticulation. Branching ridges descend in 
front from the foremost of the transverse ridges, and likewise end in a marginal 
reticulation. The sinus is occupied by a finer reticulation joined by fine ridges 
descending from the summit and sides of the crown. The smallest tooth, like- 
wise perfect, has the crown 4J lines wide, 3J lines fore and aft, and 2J lines 
high. 

Three additional specimens associated with the former ones, are the smallest 
teeth of Ptychodus I have seen, but I suspect that they belong to the same 
species. They are transversely ellipsoidal in outline at the base of the crown, 
and this appears as a low cone elevated at the inner third and with a broad 
expanding base. The sinus is situated at the inner posterior third. The sur- 
face of the crown is crossed with transverse ridges which form a narrow retic- 
ulation at the border. The largest of these small specimens is 3J lines trans- 
versely, If fore and aft, and J of a line high from the root. The smallest tooth 
is 2^ lines wide, 1 J fore and aft, and J a line from the root. 
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Ptychodus polygyrus. 

Agassiz : Poissons Fossiles III, 156; Dixon: Geologj of Sussex, 1850,363. 
Gibbes: Jour. Acad. Nat. Sci., 1849, 299, pi. 42, figs. 5, 6. 

Dr. Gibbes, in the work above noticed, figures two teeth, from the cretaceous 
formation of Alabama, which he refers to Ptychodus polyjyriu. They clearly 
bear a close likeness to specimens of the European species of that name. 

A single specimen of a tooth, accompanying the Alabama specimens be- 
longing to the Yale College collection, resembles the teeth of the European 
Ptychodus polygyrus. The crown is nearly square or transversely oblong, with 
the fore and back borders nearly straight, and the lateral borders convex. 
The crushing surface is moderately convex and is crossed transversely by ten 
coarse acute ridges, separated by similar intervals. The borders of the sur- 
face, including the posterior sinus, are occupied by comparatively fine vermicu- 
lar and interrupted ridges, appearing like granulations. The coarse ridges 
are nearly straight, and at the end rather abruptly resolve themselves into the 
finer vermicular ridges of the border. From European specimens of the teeth 
of P. polygyrus and P. lalissimusj this tooth appears especially to differ in the 
proportionately greater degree of fineness of the bordering vermicular ridges 
or granulations of the crown. Its measurements are as follows : 

Width of crown 13 lines; fore and aft 11 lines ; height 5} lines; width of 
fang 8 lines ; fore and aft 6} lines ; thickness 3 lines. 

Of other species of Ptychodus^ Agassiz mentions teeth of P. mammillaTit, 
found in the excavation of the Delaware canal, and preserved in the Museum 
at Paris. (Pois. Fos. Ill, 151.) I have seen no Specimens of that species 
from an American locality. ^ 



SynopsiB of the Extinct BATBACHIA of Korth Ameriea. 
BY EDWARD D. COPE, A.M. 

BATRACHIA. 

The vomer is double, and usually bears teeth in this class ; the premaxillary 
is usually double ; Amphiuma and Spelerpes b e 1 i i are exceptions. Teeth never 
planted in deep alveoli. 

There are six orders, as follows : 

Trachystomata. 

Caudal vertebrae and frontal bones distinct. 
Inferior pelvic elements not confluent. 

0. o. maxillaria, prefrontalia, palatina and pterygoidea wanting ; nasalia 
present. 
Ethmoid,* two lateral pieces, each forming part of palate. 
Mandible toothless, condyloid. 
No '' postorbital and supertemporal bones." 
First pair ceratohyals distinct. 

PROTEIDA. 

Caudal vertebrae and frontal bones distinct. 
Inferior pelvic elements not confluent. 

o. maxillaria, prefrontalia and nasalia wanting ; palatina and pterygoidea 
present. 
Ethmoid,** a vertical plate on each side the cerebral lobes. 
Mandible toothed, teeth pleurodont.f 

• Erroneously called orbitosphenoids by me, Jour. Acad. 1866 (on Anara). 

fThe statement made by Dr. Gray that the teeth of Nectarus are canaled, as in venera- 
ous serpents, by a channel entering at the base and Issuing below the tip, appears to the 
writer to be of doubtful accuracy. No other opening exists in the teeth of Necturus ma- 
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Ceratohyals, first pair connate. 

No postorbital and supertemporal bones. 

IJbodbla. 

Usual cranial bones present, but pterygoids reduced or wanting. 
No ** postorbital or supertemporal bones." 
Caudal vertebrae and frontal bones distinct. 
Ethmoid a vertical plate on each side. 
Mandible dentigerous, teeth pleurodont. 

Inferior pelvic elements horizontal, in contact, no osseous pubis ; ilium sus- 
pended to a sacral rib. 
(Mostly no quadratojugal.) 

Gymnophidia. 

Usual cranial bones present and distinct, including frontals and pterygoids. 

Caudal vertebrae distinct. 

No " postorbital or supertemporal bones.''* 

Ethmoid an annulus surrounding cerebral lobes. 

Mandible dentigerous j teeth anchylosed by their bases.f 

(A quadratojugal.) 

Stegocephali. 

Usual cranial elements distinct, including frontals and pterygoids, and add- 
ing " postorbitals and supertemporals." 
Caudal vertebrae ? 
Ethmoid normal. 
Inferior pelvic elements distinct. 

Mandible dentigerous; teeth with anchylosed bases, or 
(A quadrato-jugal.) 

Anura. 

Frontal and parietal confluent, nasals wanting or^dimcntal ; other cranial 
bones present. 

Postorbital, supratemporal and usually nasals wanting. 

Ethmoid an annulus (usually complete above) surrounding cerebral lobes. 

Caudal vertebrae represented by an elongate compound style. 

Inferior elements of the pelvis consolidated into a single vertical mass ; ilium 
attached immediately to sacral vertebra. 

Quadratojugal. 

STEGOCEPHALI. 

Xbnorhachia. 

The vertebral centra not ossified ; ? the dentition pleurodont ; teeth simple ; 
? no branchial hyal bones. ? Occipital condyles. 

c u 1 a t u s than the emarglnation at the base of the root occupied by the growing crovm of 
the successional tooth, as in other Batrachia. If the structure described by Dr. Gray exists, 
it is in a species as yet unexamined by American zoologists. Professor Winchell, of Ann 
Arbor, confirms my observation. 

In my Synopsis of higher groups of Batrachia (Journ. Acad. Nat. Sci. 1866), I stated that 
Amphiuma possesses minute scales. Gray, in 1850 (Catalogue Brit. Mus.), makes the same 
statement, which Dumeril (1863, Catal. Mus. Paris) contradicts. I must accord with Prof. 
Dum6ril, since a subsequent examination has convinced me that they do not exist. The 
specimen in which the appearance of scales was presented was mislaid at the time of 
writing, and I find it was due to numerous free portions of the true derm, which are con- 
tinuous with the attached portions. 

* When the temporal fossa is overarched it is by expansion of the maxillary and quadrato- 
jugal. (Stannius says "squama temporalis.") 

t The teeth of CeeAlia are compressed with a trenchant posterior edge, which is crenate, 
after the manner of Megalosaurus, Carcharias, etc. Thus to the numerous genera of 
Saurians and Selachians possessing this character, must be added a Batrachian. 
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MiCBOSADBIA. 

Vertebral centra ossified ; no branchial byoids ; teeth simple or with slightly 
inflected enamel, pleurodont. Occipital condyles. 

Ganooephala. 

Vertebral centra cartilaginous ; branchial byoids present ; teeth with slightly 
inflected enamel, anchylosed by their bases. No ossified occipital condyles. 

Labyrinthodontia vera. 

Vertebral centra osseoas ; no branchial byoids ; teeth with much inflected 
enamel, anchylosed by their bases. Occipital condyles. 

Xenobhaghia. 

This order I proposed for the reception of the genus Amphibamus Cope, in 
1865. I proposed to regard, as one of its characters, the existence of opistho- 
coelian vertebrae. Such impressions were observed in the matrix in which the 
fossil was preserved, as to induce a belief in the existence of such vertebrae, 
and the existence of these in a well ossified condition, in the apparently nearly 
allied genus Pelion Wyman, strengthened such belief. There were actually, 
however, only osseous neural arches present, and I am now decidedly of the 
opinion that the vertebral centra were either cartilaginous or annuliform, as in 
Archegosaurus. 

AMPHIBAMUS Cope. 

Proc. Acad. Nat. Sci. Phila. 1865j 134. 

Amphibamus obandicbps Cope, Proc. Ac. N. Sci. Phila. 1865, p. 134. Palaeon- 
tology 111. State Survey. Tab. 
Carboniferous ; Low^ Coal Measures, Morris Co., Illinois. 

MiCBOSAUBIA. 

This sub-order was established by Prof. Dawson, for small lizard-like verte- 
brates from the Coal Measures, which he thought presented points of affinity 
to, or should be under the Saurian reptiles, at the same time recognizing Ba- 
trachian characteristics. 

After examining the evidence brought forward by Prof. Dawson, it appears 
to the writer that the Saurian characteristics are analogical only, and not in- 
dicative of true aflBnity, and that these creatures form, in fact, a series closely 
resembling or parallel with what was probably an immature stage of the 
Labyrinthodontia. They are in fact Labyrinthodonts, with simple or very 
slightly inflected enamel of the teeth, and with the extent of the exostosis of 
the cranial bones much reduced. This character has been much overrated by 
some authors. In the Dendrerpeton obt u sum Cope the grooving and pit- 
ting exists only on the posterior parts of the cranium, and gradually disappears 
anteriorly. In the Alligator mississippiensis the same is the case. 

The points in which they have been said to resemble the Lacertilia, are, 1st, 
the dermal scales ; 2d, the parietal fontanelle ; 3d, possession of ribs. All of 
these features belong to the Labyrinthodontia ; the Xenorhachia also had 
scales. On the other hand, the two occipital condyles, indicating the existence 
of a parasphenoid bone, distinguishes it at once from all the Allantoid verte- 
brata, and the form of the vertebrae is very Batrachian. In the Lacertilian 
families of Gecconidae and Hatteriidae only we have biconcave vertebrae, but 
the concavities are comparatively shallow, and the vertebrae less constricted 
medially than in the Microsauria. Those of the latter are nyich like those of 
Salamanders, according to Prof. Dawson's figures. 

The bones figured as pelvic are unlike those of any Batrachia or Lacertilia 
known to the writer. But until those of the Labyrinthodontia are discovered, 
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we cannot assert that they differ from the latter. The long spatuliform ele- 
ments figured as pelvic are, perhaps, scapulae, which are of not yery different 
type in the Trachystomata, Proteida, and the Ganocephala. 

The only species included in this tribe in which inflections of the enamel 
have been described, is the Dendrerpeton acadianum, and here it is only 
at the base. It is, however, not impossible that this genus should not be asso- 
ciated with Hylerpeton, Oestocephalus, etc. The genera Uirocordylus, Cera- 
terpeton, Lepterpeton, Ophiderpeton and others recently described by Prof. 
Huxley, also belong here- 

PELION Wyman. 

In litteris. Ranicepa Wyman, Amer. Jour. Sci. Arts, 1858, 168. Not of Ouvier 
(Pediculati). 

Pelion lyellii Wyman. Ranicept lyellii Wyman, 1. c. 

This animal differs from the genus Amphihamus in the welUossified verte- 
bral axis ; no remains of a tail with elevated neural spines exist in the type 
specimen, and no ventral scales are seen in it. 

Middle Coal Measures, Jefferson Co., Eastern Ohio. 

HYLONOMUS Dawson. 

Hylonomus lyellii Dawson, loc. cit. viii, 167. 
The Joggins. Nova Scotia Coal Measures. 

Hylonomus acibdbntatus Dawson, 1. c. viii, 258. 
Coal Measures j with the last. 

Hylonomus wymanii Dawson 1. c. viii, 276. 
Goal Measures, Nova Scotia ; with the last. 

PARIOSTEGUS Cope. 

This genus is represented by a large part of the cranium of a Batrachian 
from the triassic coal measures of Chatham Co., North Carolina. If not a Ba- 
trachian, it could only belong to a ganoid fish, but though some of its charac- 
ters are somewhat ichthyic, it lacks the following important elements of the 
ganoid structure, 1. e., free post- and suborbital bones ; postnareal cavities ; 
branchiostegal, and arched branchihyal bones. On the other hand it has a 
large preorbital, bounding the frontal and maxillary to the nares, and the inner 
border of the orbit, as in Stegocephalous Batrachia ; also a postorbital element 
contributing to tbe formation of an extended supratemporal roof. 

Contrary to what has been found the case in most genera of Stegocephali, 
the maxillary appears to extend posteriorly to a free termination, as in modern* 
Salamanders, and the supra-temporal bone presents a very prominent, obtuse, 
arched margin. This margin extends from the orbits on each side, and is in- 
curved towards the poste^or part of the cranium. There is therefore no 
quadratojugal piece. 

The maxillary and mandibular pieces are slender, flat bones, as in Menopoma ; 
the form of the posterior or articular portion of the latter cannot be ascertained 
from the specimen. The more or less exposed part of the median region of the 
latter exhibits a succession of shallow transverse notches, enclosing thirteen 
obtuse elevations. The former resemble rudimental lateral alveolae for minute 
plearodont teeth. A few other similar minute ribs, and perhaps a minute 
carved cone without sculpture, are the only other indications of dentition. 

The bones of the upper surface of the cranium are most readily interpreted 
by reference to those of Menopoma. A pair of narrow nasals, acuminate be- 
hind, penetrate between the frontals as far posteriorly as the posterior margins 
of the orbits. The suture between these is very distinct, and entirely straight. 
The preorbitals extend to above the orbits, and there appear to cease with a trans- 
verse suture. Between these and the nasals a broad triangular element enters 
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on each side, not attaining the probable position of the nostrils. Each is di- 
vided by a longitudinal groove, which is probably a suture, and which would 
then divide the frontals from the parietals. The frontals would then divide 
the parietals entirely, as they do in Menopoma for the anterior half of their 
length. This would give the frontals a narrow form, acuminate in front, and 
bounded behind by a regular coarse, zig-zag transverse suture. The cranium 
behind this point is rugose, and the surface not well preserved, and it can only 
be said that two irregular grooves converge to a point between the posterior 
extremities of the frontals, like the boundaries of the supraoccipital. The 
posterior boundary of the cranium with the condyles cannot be readily deter- 
mined. When the postorbital roof bone is raised up, the meeting of two gular 
dermal bones, as I interpret them, is seen. One of these is a plate directed 
backwards and outwards, bearing minute radiating lines on its upper surface. 
It meets a similar flat plate directed forwards and outwards, with similar lines 
radiating to the circumference. The inner margins of these plates were not 
seen. 

The orbits are remarkably small, and situated probably near the middle of 
the longitudinal measurement of the cranium. The external nares are not 
defined, but symmetrical depressions in the position they usually occupy in 
Salamanders are distinct. 

The general form recalls Menopoma, particularly the necessarily small eyes. 
A slender curved bone with a slightly dilated and truncate extremity, lying by 
the cranium in connection with the mandible, is like a branch ihyal of that 
genus. Nevertheless it cannot be positively assigned to this genus, as numer- 
ous scales of cycloid fishes are on the same block. 

Pariostegus myops Cope. 

The surfaces of the cranial bones are little sculptured ; there are small tu- 
berculiform elevations on the parietals and more numerous ones on the pre- 
orbitals. The postorbitals show the strongest markings of elongate pits which 
radiate to their circumference, leaving a smooth obtuse border. The nasals 
present a series of small warts at a little distance on each side of their com- 
mon suture, and transverse to it. The surface of the maxillary is marked with 
longitudional grooves and shallow pits. 

No suture separating maxillaries and premaxillaries can be traced with cer- 
tainty, though the bones of the jaw are interrupted at the usual place of suture, 
opposite the nostril. 

MecuuremenU. 

Lin. 

Length of specimen (including mandible) 18 

^ Width between outer convexities postorbitals 17 

" " inner borders orbits 11 

'< of same without preorbitals 8 

" of nasals at middle 2-5 

" orbit :. 1-5 

Length of frontal nasal premaxillary 11. 

" ^' supposed branchihyal 12. 

The name is derived from the roof-like postorbitals with free lateral margin. 

Locality. — Coal bed of the Keuper Triassic, Chatham Co., North Carolina. 
The species was discovered by Prof. Jos. Leidy, who handed it to me for de- 
scription. It is in the Museum of the Academy of Nat. Sciences of this city. 

DENDRERPETON Owen. 

Journal Geol. Soc. London, 1853, p. 81. 

In the form of the cranium this genus differs from Brachydectes and Ophi- 
derpeton, much as Menopoma does from Amphiuma. Two species appear to 
have left their remains in the coal measures at Linton, Ohio. 
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Dkkdrbrpbtok obtusum Cope. 

This species is known by a partially preserved craninm. The superior sur- 
face is eicposed, the outlines of the jaws and orbits are well preserved, with the 
occipital condyles. The os^quadratum i& directed obliquely backwards, and 
the angle of the mandible extends to a line a little behind that of the occipital 
condyles. The zygomatic arch exists in a position similar to that in which it 
may be seen in a few genera of Anura, as.Discoglossus and Pelobates. It ex- 
tends downwards and forwards from the suprasquamosal to the maxillary 
region, but whether it is homologically squamosal or malar, the specimen can- 
not show. The postorbital is present as well, and with the last, and the su- 
pratemporal forms the bony roof of the temporal fossa. A piece which may 
be the pre- and postfroutals combined, borders the inner superior margin of 
the orbit ; it widens posteriorly, where it has contact with the parietal, etc., 
and narrows in front. Supra-occipitals form together a broad triangle on 
the upper plane of the cranium, of less extent than the adjoining supratemporal. 
The latter elements are pitted, and towards their margins radiate grooved. 
These sculpturings grow less on the margins of the supratemporal, and the 
portions of the surface of the more anterior element remaining are so slightly 
marked as to give the impression that the sculpturing in this species is much 
less than in others of the genus. A few beaded ridges are all that remain on 
a few of the parietals and postorbitals ; the maxillaries have a slightly 
stronger sculpture seen in a few spots. 

The general form of skull is elongate behind, and much shortened in front of 
the orbits. The orbits are thus altogether in front 6f a line equally dividing 
the cranium transversely, while in the D. acadianum Ow. they are in the 
middle of the skull. The outline of the muzzle in one species is thin, broad, 
rounded, as in the Menopoma allegheniensis, while in the latter it is ovate 
and produced. 

The parietal bones extend to opposite the posterior margins of the orbits, are 
then gradually contracted and form an acuminate prolongation on each side 
the wedge-shaped frontals. The prefrontals are thickened on each side the 
front, behind the external nares. The sutures defining the frontals anteriorly, 
the nasals, and the premaxillaf ies behind, cannot be made out. The median 
longitudinal suture is a marked and zigzag one, and can be seen as far post- 
eriorly as the anterior margin of the orbits. The external nostrils are large 
and opposite the inner margin of the orbit on each side. This separation of 
the nares is associated with a greater transverse extent of the premaxillaries 
than in some of the genera. These have been set with numerous teeth, judg- 
^^S by their small impressions ; no larger ones have left traces, and no 
traces of any on the maxillaries. The teeth of the genera before described 
are all much larger relatively, indicating still further the diversity between 
them. 

A fragment of mandible remains, but without teeth or external surface. It 
shows a large internal canal. 

Meaaurementa. 

Lines. 

Total length cranium 25-6 

Width cranium 3 lines behind orbits 24 

** between orbits 7*5 

*' " nares 5* 

" ** occipital condyles 2*2 

" of supraoccipital bones 6 

" of right parietal 6 

Extent of premaxillaries j 8-7 

Length orbit , 6 

From the Coal Measures at Linton, Columbiana Co., Ohio, (West Pennsylva- 
nia Basin). Discovered by Dr. John S. Newberry. 
Another cranium accompanies the collection which belongs to a species dis- 
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tinctfrom the last. The muzzle is not so broadly ronnded, and the pretnax- 
illary teeth are relatively much larger. The sculpture is more delicate, with 
the ridges more acute. The orbits and nares are not defined. The maxillary is 
well preserved for a length of an inch ; its teeth are smaller than the premax- 
illaries ; I count four in a line ; crown simple conic. External surface of 
maxillary not very strongly sculptured. 

This species cannot be referred to its genus without further material. I 
therefore do not name it, hoping to avoid the unworthy practice of some, who 
give projective names — to be applied to other peoples future discoveries, and 
the like. 

Dendberpbton ACADiANUif Oweu, Quart. Journ. Geol. Soc, x, 1853, 81. Daw- 
son loc. cit. 
Coal Measures : Joggins of Nova Scotia. 

Dendberpbton owbnii Dawson, Canadian Naturalist and Geologist, viii, 161. 
Coal Measures : as the last. 

HYLBRPETON Owen. 

Htlbbpeton dawsomi Owen, Journ. Geol. Soc. Lond., 1862, 241. Dawson, 
Canadian Naturalist and Geologist, viii, 272. 
Carboniferous Coal Measures. The Joggins, Nova Scotia. 

I 

BRACHYDBCTES Cope. 

This genus is indicated t)y two rami of a mandible, and a portion of a pre- 
maxillary only. These, when compared with those of Oestocephalus and Dendrer- 
peton from the same locality, and with others described by authors, are so 
much stouter, t. «. shorter and more elevated, that they evidently pertained to 
a genus not hitherto known. The genus further differs from Oestocephalus in , 

having the teeth of equal size to the posterior parts of the series, that is to the 
base of the elevated coronoid process. The teeth are elongate cylindric cones, 
with ^eir acute tips turned a little posteriorly. Th« fractured ones display a 
large pulp cavity. The three premaxillaries preserved are similar but without 
curvature of the tips. They do not exhibit stri8» or any other sculpture. So 
far as the remains known go, the genus is nearer Hylerpeton than any other. 
The latter does not give any indication of the very elevated coronoid process | 

of Brachydeptes, though the external portion of the dental bone in that region 
being lost, little can be said about it. Prof. Owen's plate indicates a ramus 
whose depth at the last tooth enters S^ times the total length. In our species 
this depth enters about five times. There are at least nine teeth in the Nova i 

iScotian species ; seven in the present one. ' 

Bbachydectes newbe&ryi Cope. 

This species is represented by one nearly perfect ramus mandibuli, one den- 
tary bone, and one premaxillary probably not complete. 

The dentary bone appears to have been attached by suture to the articular { 

and angular, as its free margin has very much the outline of that suture in , 

Amphiuma and lizards. The coronoid process would also seem to be a part 
of the same bone as la Amphiuma and Menopoma, and not composed of a 
coronoid bone as in lizards. It rises immediately behind the last tooth, and 
displays no suture. 

The lower.portion of the dentary is prolonged into an acute angle. This is 
separated by a deep and wide concavity from the superior posterior prolonga- 
tion, which is obtuse and rises at once into the coronoid process. Teeth on 
this dentary seven ,* the same uumber is on the preserved ramus ; this number 
I suspect to be complete or nearly so. The teeth terminate at the obvious 
termination of each ramus, which is it is true slightly obscured. The teeth 
are the longest of the Microsauria in relation to the depth of the ramus, equal- 
ling the largest in Ophiderpetoa. They are doubtless exposed, as are some of 
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those of the last named genus, by the splitting away of the onter parapet of the 
dentary bone. As no traces of alveoli have been thus rendered visible, I 
suspect the dentition to have been pleurodont, as in existing Batrachia. 

No external surface of the mandible remains, but there are no impressions of 
sculpture on the matrix. A little external face of the premaxillary displays 
none. 

Meaaurenunta, 

Lines. 

Preserved length of ramus (imperfect) 11. 

Depth at last tooth 2. 

Length of exposed tooth 1-7 

" dentary T'S 

Depth at coronoid 3*5 

'^ at first tooth 1-3 

SAUROPLEURA Cope. 

Neural and haemal elements of the caudal vertebrae elongate, distally dilated 
and grooved, attached by contracted bases. Ventral aspect defended by a 
series of oblique dermal ribs on each side, which meet anteriorly on the median 
line. Limbs distinctly developed. Ribs long, well developed. Scales none. 

No dermal bones have been discovered, nor are any portions of the cranium 
known. 

This genus is allied to the Urocordylus of Huxley, recently discovered in the 
coal measures in Leinster, Ireland. It differs only in the presence of elongate 
lizard-like ribs (whence the name), and in the absence of '* oat-shaped scales" 
of the upper surfaces. 

It is a matter of much interest in American palaeontology that this remark* 
able type should be found to occur in our coal measures. It was first announced 
by Dr. Newberry at the meeting of the American Association for the advance- 
ment of Science for 1867 (see Proceedings, p. 144), as a supposed Urocordylus, 
occurring with Ophiderpeton. He mentioned at the same time the discovery 
of the ganoid Dinichthys Newb. 

The forms discovered by Dr. Newberry have an interesting relation to those 
of Ireland, such as types of the present period frequently present. 

The genera may be thus parallelized ; where no representation exists, we 
may look forward to a future discovery to supply the present want : 

Ceraterpeton Huxl., represented by 

Urocordylus Huxl., " " Sauropleura Cope. 



H l< 



Lepterpeton Huxl., 

Dolichosoma Huxl., " " Molgophis Cope. 

Ophiderpeton Kuxl., " " Oestocephalus Cope. 

Brachydectes Cope. 
Herpetocephalus Huxl., ? ? Dendrerpeton Ow. 

Of the American genera, Sauropleura and Oestocephalus exhibit the peculiar 
▼entral dermal armature of Urocordylus and Ophiderpeton, while Molgophis 
does not possess it, nor Dendrerpeton, if our species truly belongs there. 

The museum of Columbia College, New York, contains portions of two spe- 
cies of Sauropleura, but both unfortunately represented by portions only of the 
vertebral column. These are, though closely resembling the species described 
by Prof. Huxley, sufficient to demonstrate marked generic distinction. This is 
further established by the remains of the trunk of a third, and larger species, 
whose relationships can be shown to lie within this genus. This individual 
has been spread over a surface of the coal slate, exhibiting ventral armature, 
dorsal region with ribs, and anterior and posterior limbs. Of skull and caudal 
vertebrae nothing remains. 

The dermal riblets are arranged as in Urocordylus, i. c, in parallel lines di- 
rected obliquely forwards and continuous on the median line, forming there a 
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clieyron, directed forwards. The striae are not so closely placed as in U. p e c- 
t i n a t u s , but are separated by grooves wider than themselves. 

The humerus, ulna, and radius are rather stout, and of a size relative to the 
body, as in common types of existing Sauria ; the ulna and radius separate. 
There is no carpus, but five well-developed digits have phalanges in the follow- 
ing numbers, commencing on the inside : 3 — 4 — 5 — 6 — 5. The last phalange 
of the second is obscured, and it is not positive that the number is as given ; 
it is more probable than that it should have been 3. The outer toe has been 
more slender than the others ; the distal phalanges of all the toes are short 
conic, as in Salamanders. Thus this form differs much from Amphibamus, 
where the numbers are 3 — 3 — 4 — 5 — 4, showing a lower developement of 
limbs. 

The ribs are long and curved, as in Reptiles, and judging by their distances 
the vertebrae are short ; the latter are not well defined, but there is no indica- 
tion of prominent spines of any kind. 

The pelvic bones and portions of those of the hind limbs are present, but so 
obscure and confused as not to be made out. Enough remains to show that 
the hind limbs are considerably larger than the anterior. 

SaUROPLEURA" DIQITATA OopC. 

This species had a length of body about equal to that of a fully-grown Cha- 
raaeleo vulgaris of the largest size, or of a half-grown Menopoma. Thirteen 
ribs on one, and several on the other side, are preserved ; where they terminate, 
probably at the pelvic region, some small or rudimental ribs project from the 
two or three first caudals. Three ribs and their interspaces extend over five 
lines. The humerus is broken, but its length can be clearly made out to be 
seven lines ; it has no condyle, and is dilated at both extremities. The ulna 
and radius are distinct, truncate, hollow, and dilated at the ends. Length of 
ulna 5*1 lines, distal width 1*8 lines. Carpus not ossified. The fourth toe is 
considerably longer than the others, the fifth is next, and reaches the basal 
third of the antepenult phalange of the fourth ; the third is very little shorter; 
the first is not quite so long as the first two of the third. The bones of the 
hind limb are not readily distinguished. They are evidently much longer and 
larger than the anterior; no part of a foot is preserved. 

This form is probably allied to Urocordylus. It has relatively much stronger 
ribs in relation to the vertebrae than we have seen in that genus, and there is 
no evidence of the existence of the peculiarly formed spines of the vertebrae 
characterizing the latter. The limbs are relatively much stronger than in 
Ophiderpeton, and it lacks the peculiar dermal armature of that genus. 

Sauropleora pectinata Cope. 

This species is represented by portions of the vertebral- columns of four indi- 
viduals. In two of these, vertebral centra are discoverable ; in one quite defi- 
nitely. They are slightly constricted medially, and without ridge or process. 

The neural and haemal spines of superior and inferior lines are similar, and 
in the specimens undistinguishable. The dilated portions form nearly equi- 
lateral triangles, which stand on moderately short pedicels. They are weakly 
ridged, and each ridge is prolonged into a narrow acute tooth, beyond the 
margin, of which eleven may be counted on one of the best preserved. The 
longitudinal striae are terminated near the pedicel by two others, which cross 
obliquely from each side, and, meeting, present an appearance similar to an 
overlapping of each margin. The edges of the spines form a continuous line. 

As in the other species, there are no indications of other processes, nor of 
dermal scales. 

The smallest of the specimens shows that in front of the region furnished 
with the peculiar spines described, the body is furnished with a mass of bristle- 
or hair-like scales. The grooved neural spines are slightly displaced anteri- 
orly, and the bristle-like mass looks like a continuation of their striae, and it is 
not easy to find any line of demarkation between them. The serrate spines are 
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continued further forward on one side than the other. These linear scales 
▼ere arranged as in other genera, in lines which converge forwards to the me- 
dian line. They are somewhat obscured in the specimen, but it can be de- 
termined that they are continuous on the median line. Whether this is the 
posterior or anterior portion of the body cannot positively be determined from 
the specimen ; it is, however, most likely the posterior, for near the posterior 
portion of the striate surface a weak pair of limbs is given off on each side. On 
the right, a moderately stout ? femur is followed by a broken tibia and fibula, 
and by five slender, closely appressed metatarsals. The last are about two- 
fifths as long as the space between them and the femur; beyond them a few 
slender phalanges are moderately distinctly defined. The tibia is more distinct 
on the left, but no tarsus or phalanges ; some of the metatarsals are preserved 
here also. Length of limb to end of metatarsals equal to five vertebrae in juxta- 
position, measured along the edges of the neural spines. The limb has been 
slender, especially the hand. 

The above specimen enables me to assign, as the ventral armature of this 
species, a closely packed series of V-shaped grooves, which lie in connection 
with an obscure vertebral column, on the block containing one of the typical 
specimens of this species. They are not continuous with any of the series ex- 
hibited on other parts of the block ; some of these at least are tlie doublings of 
the slender animal, and this ventral portion has been displaced. The grooves 
are perhaps the impressions of haemapophysial rods, vastly more numerous, 
however, than the number of vertebrae ; perhaps they are rather the dermal 
armature. Huxley figures a portion of this as on the block with Urocordylus 
wandesfordii, but does not refer it to its precise relation to the animal. 
A few well-developed ribs are preserved with this portion, — the only ones I 
can refer to this species. The vertebra? are partly enclosed in matrix, partly 
impressions. The neural spines, though expanded antero- posteriorly, are less 
elevated than in the caudal region, and have left no traces of their character- 
istic ribs or serration. 

The number of spines in the type specimens is six in a half-inch ; in the 
smallest, just described, ten in the same distance. The height of the spine in 
the former is 1*15 lines. 

As the characters of this species are most determinable, 1 regard it as the 
type of the genus Sauropleura. 

Sauropleura rembx Cope. , ^ 

This species is larger than the S. p e c 1 1 n a t a , and about equal to the Uro- 
cordylus wandesfordii Huxl. The caudal spines differ from both in the 
greater attenuation of the haemal series, and the presence of a basal lamina on 
the neural. 

It is represented by a portion of the vertebral column three inches in length. 
In this space may be counted twenty-four vertebrae Such of the latter whose 
outlines are visible display centra, characteristic of the genus; their terminal 
concavities conic, with apices meeting medially; zygapophyses present; and 
their lengtji a little greater than their depth. 

The characteristics of the species are the remarkable length and slenderness 
of the fan-shaped neural and haemal spines, and the absence of an acute serra- 
tion on their margins. In this species the spines have a laminiform expansion 
at the base in their planes. In the other species here described these spines 
are not only relatively broader and more fan-shaped, but they are acutely ser- 
rate on the margin and constricted at the base. 

In S. r e m ex the dilated neural spines are a little more than three times as 
long as they are distally wide, while the haemal spines are a little narrower. 
The neural spines stand about the middle of the centrum. The basal half is 
furnished with an anterior ala, which leaves the anterior margin rather ab- 
ruptly and extends. to the next spine in advance. It returns gradually to the 
centrum and is separated from the articular face of the latter by a notch. A 
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similar ala exists on the posterior margin of the neural spine, which extends 
for a shorter distance above the base, and is narrower than the anterior. Each 
spine presents a median groove on its surface, which extends half way to the 
base or further ; on each side of this are some three other grooves, 
which extend but a short distance ; surface otherwise smooth. The ends of 
the grjooves slightly notch the truncated end of the spine. 

The haemal spines are on the posterior portions of the centra, and in con- 
tact with the anterior part of the basis of those succeeding. They are without 
the dilatations of the neural spines, and are directed rather more obliquely 
backwards. They are similarly grooved, though without that so distinctly 
median, seen in the neural series. 

Both neural and haemal spines become larger towards the posterior part of 
the vertebral column. There appear to be no aygapophyses nor diapophyses, 
nor rudiments of ribs. The centra are rather stout, and somewhat constricted 
medially. There are no traces of dermal armature. of any kind. 

Meaturemente* 

Lines. 

Length of a posterior centrum 1*2 

Depth " " ** 1- 

Length neural spine of adjoining vertebra 4*4 

Basal width 1*4 

Median width '9 

Distal width , 11 

Length of a more anterior neural spine 4*3 

Distal width *< " " <* 1-5 

*< anterior haemal spine 4 

" width " *» 1-4 

From the Coal Measures, the Western Pennsylvania and Ohio Bituminous 
Basin, at Linton, Columbiana Co., Ohio, near the Ohio River. Prof. J. S. 
Newberry, 

(ESTOCEPHALUS Cope. 

This genus is known from a single species as yet. As 'before remarked, it 
represents in many respects the Ophiderpeton of Huxley, and has been alluded 
to by Dr. Newberry as the same. It, however, differs markedly in the narrow 
li^ceolate form of the head, with probable accompanying peculiarities of de- 
tail, and in the presence of limbs, which have not been found in the Irish 
genus. The form of the head is somewhat nearer that of Lepterpeton Huxl., 
but the limbs of the American genus have as yet been seen as one pair only, 
and very small, while in Lepterpeton there are two pairs, which are large. 
The general form of the body of Oestocephalus is more snake-like. 

In more detail, we have an elongate lanceolate head with little or no sculp- 
turing 4»f the external surface of the bones. The angles of the mandibles are 
much prolonged backwards as iti Archegosaurus and frogs, and the well de- 
veloped ribs commence but a short distance behind the head. The •vertebrae 
axe slender, and furnished with well developed diapophyses. A pair of sym- 
metrical bones, whose impressions are seen posterior to the occipital region, 
look like ceratohyals or small scapulae, and one of them is continuous with 
a second piece, which occupies the place of a humerus. A third piece follows, 
which is probably ulna ; no radius or manus is preserved. This then is a 
Fudimental fore limb, situate very close to the head. The skin has been occu- 
pied ^ a great number of closely packed, curved, spine-shaped scales. They 
have occupied the ventral integument passing from the median line of the belly 
outwards and posteriorly, having acute tips which may have penetrated the 
skin on each side ; whether such tegumentary spines protected the back can- 
sot now t)e detennined. 
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• 

Oestocephalus akphiuminus Cope. 

This species is represented hy the imperfect crania and anterior portions of 
the bodies of two individuals. They indicate an animal of the average size of 
the Amphiama means. 

The extremities of the vertebrae are deeply concave, bat the centra are so 
long as to prevent the concavities entering more than one-fifth of the latter, 
each. The diapophjses are behind the middle, and are broad, curved back- 
wards, and acuminate, as in Amphiuma. The centra have a prominent median 
line below, with a longitudinal concavity on each side. Five of them a little 
exceed an inch in length. Neural spines are nowhere visible. The humerus 
is longer than the scapula and is considerably dilated distally ; the scapula 
slightly dilated at its superior extremity. 

The dermal armature commences immediately behind the head, and forms a 
band of 14 lines in width ; measuring across the spine-like scales, in a width 
of a line, four cylinders may be counted. The external portions are carried 
backwards, the interior nearly straight, those of the anterior more delicate 
than the* posterior. 

The head is wedge-shaped with regularly acuminate sides. The top of the 
cranium is somewhat broken in the specimen ; the portions preserved are 
smooth, and the longitudinal suture is distinct for a considerable distance. The 
angle of the mandible is produced considerably behind the occiput and is 
enlarged and rounded. The end of the muzzle is broken away, and the region 
of the orbits so fractured as to render their precise location uncertain. The 
superficial layer of the cranial bones is nowhere clearly visible, so that it can- 
not be ascertained whether it is sculptured or not. The quadrate bone pro- 
jects well posteriorly. Some fragments indicate small cylindric teeth, as in 
Amphibamus, but they are not characteristic. 

Measurementt, 

Lines. 

Length cranium without muzzle 17*3 

Width " posteriorly 11-5 

Length scapula 2*1 

'* humerus K 2*5 

" of sixth vertebra from skull 3 

Extent diapophyses 3*5 

Width centrum 1*5 

This species was discovered by Prof. Jno. S. Newberry, at Linton, Eastern 
Ohio, in the slate of the coal measures. Mus. Columbia College. 

The characters of the genus are further shown by a part of another indi- 
vidual in the same coal slate matrix. The cranium and anterior portion of the 
vertebral column only are preserved, the latter so much injured as to render 
the vertebral characters very obscure. As in the other, the bristle-like scales 
extend along the dorsal regionto near the cranium. The anterior two-fifths of the 
ventral side shows a large number of small oval scale- like bodies, which 
belonged undoubtedly to the animal and were probably dermal scales. They 
are, however, neither regular in form or position. Close behind the head two 
or three long bones of the fore limbs have been exposed. They are slender, 
and similar to those of the last specimen. 

The cranium, though without the muzzle, shows its long wedge- shape. The 
maxillary bone cannot be distinguished, nor can the orbits be made out ; one 
ramus mandibuli is pretty well preserved ; it shows no coronoid process. 
Twenty-one teeth thay be counted on a portion a little more than one-third its 
length. The anterior eleven of these are abruptly longer and stouter than the 
others. They are, except a few most anterior, in pairs, t. e. with a slight va- 
cancy between every two. The larger ones were broken at the bases, exhibit 
a moderate pulp cavity ; the smaller, a large one extending to near <tbe tip. 
Several, though not all of the larger teeth, display a shallow groove on the ex- 
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ternal face to near the tip, which is probably owing to pressure, and a partial 
crushing. The points of the larger teeth are rather abruptly acute, and turned 
abruptly backwards. A portion of their increased length ('25) is to be attrib- 
uted to the splitting off of the external dentary margin, and the exposure of 
the roots. No alveoli are shown, and the dentition is probably pieurodont, 
with anchylosis of expanded base as in true Labyrinthodonts. 

MOLGOPHIS Cope. 

This genus is established on remains represented by three specimens, which 
are two series of dorsal vertebrae with ribs, and a series of caudals. One of 
the dorsal series embraces sixteen vertebrae, the other fourteen ; the caudal 
series, twenty-two. 

From its serpentine form this genus may be compared with the Dolichosoma 
of Huxley, though a close relation does not exist between them. In the Irish 
genus the series of caudal vertebrae is quite short, and the ribs are short and 
but little curved. In Molgophis the tail has been like that of an elongate ser- 
pent, and the ribs are as well developed as those of many reptiles. 

Though no limbs or arches can be certainly found, a rather quadrate, paral- 
lelogrammic piece, about as long as the diameter of a vertebra, may be a 
femur. This is, however, very doubtful. 

The characters of the genus are, a long serpentine body, without dermal 
armature, so far as discoverable ; the vertebrae large and broad, with very 
prominent zygapophyses and moderate neural spine, those of the caudals with- 
out narrowed bases (and grooved or serrate edges, most probably). ? Limbs 
and cranium unknown. 

This genus differs from Urocordylus in its caudal vertebrae, and from Ophi- 
derpeton in its dorsals ; the latter, in their zygapophyses^ projecting laterally, 
resemble those of Amphiuma. It differs from Sauropleura in the absence of 
ventral dermal bands and in the longer body, without indication of limbs. The 
size of the vertebrae would indicate a body of the size of a rattlesnake, (G. 
h o r r i d a), and therefore too large for the species named Brachydectes n e w- 
ber ry i. 

The ribs are long, and though the head is not bifurcate, there appear to be 
both tubercle and head on the dilated extremity. They show themselves, where 
crushed, to have had a large median vacuity. 

MOLQOPHia MACRURUS CopC. 

The neural arches, .viewed from above, have a posterior V- shaped outline, 
from the fact that the broad zygapophyses meet on the median line, and spread 
■out distally over the broad anterior ones adjoining. The latter appear to be 
somewhat concave, and to border the former exteriorly as well as inferiorly. 
The base of the neural spine extends to the posterior emargination, but not 
quite to the anterior. The breadth of the dorsal vertebra above is equal from 
the emargination behind to the anterior margin of the anterior zygapophyses. 

The caudal series must have been very long, as there is very little diminu- 
tion in the size of the vertebrae throughout the series preserved. Th'ey present 
much the same form as the dorsals, but are more contracted medially, and the 
lygapophyses have a more transverse direction. There may indeed be a dia- 
popbysial element beneath these, but the two cannot be distinguished if so. 
They are connected by longitudinal impressions indicating the existence of the 
tendinous bands in the longitudinal muscles seen id Amphiuma, or the osseous 
spicules in the same situation in birds. The neural spines, indicated by their 
narrow bases, occupied the "lengths of the neural arch, and remind one of 
Amphiuma. 

The ribs are long for a Batrachian, but shorter than in a reptile. * They are 
well curyed, chiefly near the proximal extremity. The longest I can find, 
measured by a chord, equals two vertebrae and two-fifths. Three vertebrae 
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raeasnred along the median line Brbove equal eleven lines ; one of these is 3-6 
lines in width above ; width of a (?) posterior caudal 3 1. 

This animal has been, like Amphiuma, a snake-like Batrachian. but probably 
of even more elongate form. How near its affinities to this genus may be, 
cannot be ascertained, owing to want of important parts of the skeleton, but 
it differs in the important feature of the large, well developed ribs. 

LABYRINTHODONTIA. 

DITOYOCEPHALUS Leidy. 

DicTYOCBPHALus ELEOANS Leidy, Proc. Acad. Nat. Sci., 1856, 256* Emmonf 
Geology North Amer., p. 59. Ta*. 31. 

Triassic Coal Measures, Chatham Co., N. Carolina. 

CENTEMODON Lea. 

Centemodon 8ULCATUS Lea, Proc. Acad. Nat. Sci., Phila., 1856, 78. 
Triassic Shales near Phcenixville, Chester Co., Penn. 

BAPHETES Owen. 

Baphetes planiceps Owen, Quart. Joum. Geol. Soc. Lond. x, 1853, (xi, notes). 
CarboQ^ferous Coal Measures of the Joggins, Nova Scotia. 

EUPELOR Cope. 

Gen. nov. Char. Teeth subcylindric, with large pulp cavity at the basis only; 
external surface without grooves ; dentine divided by numerous flat vertical 
laminai of a dense substance, probably enamel, which radiate from very near the 
pulp cavity to the external enamel layer. 

The species on which this genus depends was originally described by the 
writer as a Mastodonsaurus. The latter genus, however, exhibits external 
grooves where the inflections of enamel enter and separate the dentine. These 
inflections, as is well known from the figures and descriptions of Professor 
Owen, are more or less convoluted, some of them very highly so. The laminae 
of the teeth of the Eupelor cannot be looked upon as inflections of enamel, 
but rather as branches. They are exceedingly thin, and our sections do not 
demonstrate them to be double. If they are double they are very much more 
attenuated than the ext<>rnal enamel stratum. They may be distinguished in a 
section of the wall of the pulp cavity at the base of the root as well as else- 
where. 

Eupelor durus Cope, Mattodonaauriu durus Cope. Proceed. Acad. Nat. Sci., 
Phila., 1866, 249. 

From the Triassic Red Sand Stone near Phcenixville, Chester Co., Penn. 



On AOAFHELTIS, a genus of toothleii Cetaoea. 

BY EDW. D. cope. 

During the autumn of 1866 a whale was cast ashore on the Long 
Beach, Ocean Co., N. J., opposite Westecunk, on the other side of Little Egg 
Harbor, near the residence of Wm. A. Crane. A recent visit to the spot fur- 
nished me with the means of determining the species to which this monster of 
the deep belonged, although not with the completeness desirable, as the tide 
had a short time previously taken off the most bulky part of the carcass. Thus 
the cranium, cervical and dorsal vertebrae, wi^h the first ribs, the most import- 
ant portions for its identification, were lost. There were preserved, however, 
the mandibular arch, ear-bone, one scapula and both fins, numerous Hbs, many 
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lumbar and caudal vertebrsei with the baleen from one side of the maxilla. 
These portions, with a few prominent points dependent on the observations of 
Wm. A. Crane, serve to indicate a species not onlj new to our fauna, but new 
to modern science. The evidence of mj informant, as that of an old and ex- 
perienced coaster and waterman, and one familiar with the appearance of our 
cetaceans, confirmed by his sons and hj the specimens preserved, so far as 
thej went, I consider reliable. That the species should have remained unde- 
scribed until the present time will not appear surprising to those who read 
carefully Gray's recently issued " Catalogue of Cetaceans," or Eschricht and 
Reinhardt " Cm Nordhvalen," Copenhagen, 1861. 

The scapula preserved is low and elongate, with well- developed acromion 
and coracoid process. It is evidently of t^e type of Balaenoptera and Physalus ; 
the ulna and radius relatively less elongate than in Sibbaldius 1 a t i c e p s 
and borealis, being 1*5 as long as the humerus, thus resembling Physalus. 
The four fingers, with the second much the longest, form a fin of the type of 
these genera. The ear-bone is much more compressed than in Physalus an- 
tiquorum or Sibbaldius laticeps. The mandibular ramus is rather 
massive, moderately curved, and with a more elevated coronoid process than in 
any whale that I have seen. The greatest peculiarity is in the form of the lum- 
bar and anterior caudal vertebrae ; they are of a much more elongate form than 
any I have seen or found figured, excepting those of the Balaenoptera ro8« 
t r a t a (as figured by Gaimard in Voyage de la Recherche), which, however, 
are relatively shorter. Those of the present species are of greater length than 
transverse diameter, the lumbars most elongate ; all furnished with an acute 
hypapophysial keel and concave sides, and entirely transverse diapophyses. 
This peculiarity is consistent with the account of my informant, who stated the 
animal to have been of an unusually elongate and slender form. When it came 
ashore it had perhaps been dead ten days ; the fiukes and muscular region as 
far as the third caudal vertebra had been devoured, probably by sharks and 
killers, and the abdominal region much lacerated ; the edge of a fin preserved 
was slit by the teeth of some carnivorous enemy. The measurement from the 
. end of the muzzle to the end of the third caudal was 35 feet, which may be re- 
duced to 33 feet axial. Up to this point the dorsal line was, according to my 
informant, entirely smooth, without knob or fin, or scar of one ; hence I sup- 
pose the fin (if present) to have been situated as in Sibbaldius, &c., at the pos- 
terior fourth of the length, and not as in Balsenoptera, on the posterior third. 
It may then be safely assumed, bearing in mind the form of the vertebrae, that 
ten feet of the whale's length had been removed, making in all 43 feet. That the 
species attains over 50 feet is probable, as the present individual was quite young, 
the epiphyses separating from the vertebra; with the greatest ease. The slender 
form of the animal is corroborated by the slenderness and slight curvature of 
the ribs, one attached beneath the scapula, probably the second, being nar- 
rower tb^n the corresponding ones in Sibbaldius. I therefore think it most 
probable that in this form the anterior ribs are single-headed. 

The baleen is peculiar ; throughout the length of the maxillary bone it no- 
where exceeded one foot in length, and the width of the band, or length of the 
base of each plate, four inches. It is of a creamy-white ; the fringe very coarse, 
white, and resembling hogs' bristles.' 

The proportions in most respects present a contrast to those of Physalus 
species, and Sibbaldius species. While the cranium and fin of the Physalus 
antiquorum are of about equal length, the latter is four-sevenths the for* 
mer in the present species. In the Physalus the cranium enters the length 4*7 
times ; in Sibbaldius laticeps 4 06, and in the present species 6*6 times ; In 
Balsenoptera rostrata 45 times. 

In general features this Cetacean seems to be an intermediate form of the 
toothless whales ; and an additi(mal feature, which depends on the observation 
of my friend W. Crane, and in which 1 cannot conceive it possible that he 
should be miataken, indicates still more conclusively that it pertains to a genus 
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aot befdre characterised. The whale was first driven on shore on its back, and 
the gular and thoracic regions were seen to be entirely without ridges •r plicae 
of anj kind, but as smooth as any other part of the body, or as the throat of a 
right whale, Balaena cisarctica Cope, which is not uncommon on the same 
coast. 

This my informant told ine was the species known among the whalers as the 
" Scrag Whale." Though this name is indefinite when applied by whalers of 
different nationalities, It is probably used with accuracy by those accustomed 
to any particular region. At any rate I have little doubt that this is the spe- 
cies called by the same name by Dudley, who in 1725 wrote an account of the 
whales known by the whalers of the coasts of New England. He says it is 
Hear the right whale (B. cisarctica^ in figure also ; ''is near akin to the 
fin-back, but instead of a fin upon its oack, the ridge of the after part of its 
back is scragged with half a dozen knobs or knuckles. He is nearest the right 
whale in figure and quantity of oil. His bone is white, but won't split." This 
is published, with an account of the other species known, in the 33d volume 
of the Philosophical Transactions. He mentions particularly the fin-back and 
hump-back whales, describing the deep folds of the chin, throat and sides of 
those genera. There can be little doubt that his ** scrag whale " had a smooth 
throat like the Balsenae, and not a phiited one like the Balaenopteras and their 
allies. Bv the preceding account it has been shown that the species has but 
four slender fingers at the carpus ; hence it is obviously the type of genus in- 
termediate between Balaena and Megaptera, not hitherto recognized, — furnished, 
however, with the scapula of Balaenoptera. 

Captain Atwpod, a resident of a part of the peninsula of Cape Cod, Mass., 
who is a good observer of the life of the ocean, thus writes of the scrag whale 
fii J. A. Allen's Catalogue of the Mammals of Massachusetts, in the Proc. Bos- 
ton N. H. Soc. for 1868: 

"Scragg. — A species of whale known by this name, and nearly allied, if not 
identical with the right whale, is sometimes taken here. It is the opinion of 
many of our whalemen that they are not a distinct species, but are the young 
right whale that lost its mother while very young, and has grown up without 
parental care, which has caused a slight modification. The most prominent 
feature is on its dorsal ridge ; near the tail there are a number of small pro- 
jections or bunches, having some resemblance to the teeth of a saw. It has no 
dorsal fin or hump on its back." 

Additional evidence of the existence of this genus has been furnished by the 
Smithsonian Institution. In accordance with recommendations and directions 
furnished by the writer, Wm. H. Dall, the enterprising director of the West 
'Coast Scientific Exploring Expedition, originally commanded byDr. Kennicott, 
'sent to the Institution drawings and descriptive notes of the grey whale of the 
coasts of Upper and Lower California. The writer has also examined an al- 
most complete set of whalebone, with some other portions of the same species, 
in the museum of the Essex Institute, at Salem, Mass. The baleen is similar 
in character to that of the present species, but presents specific differences. 
The notes of Capt. Dall indicate a long-finned, smooth-throated whale, wiih a 
flat-pointed head like a fin-back, and no dorsal fin, but a series of knobs on the 
posterior region of the back. That it in all respects conforms to the generic 
type of the Atlantic species, can be determined from the description which 
follows. 

The Atlantic species was named from Dudley's description by the com- 
piler, Erxleben, without his adding to our knowledge of it, Balaena gibbosa. I 
tvill follow Dr. Gray in adopting this name. The latter author, in his excel- 
lent Catalogue of Seals and Whales in Brit. Mus., refers it, on the basis of the 
fame description, to Balaena, with doubt. 

Genus AGAPHELUS Cope. 
Fingers fbtir, el^ongate. Cervical vertebrss ? Lumbar and anterior caudal 
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rertebrae longer than their greatest diameter. Dorsal fin wanting.- GixlstT' a.-Dd 
pecto^l region without folds. Scapula with well developed acromion. cLnd 
coracoid. Baleen narrow, short. 

AOAPHELUiS OIBBOSUS Cope. 

Scrag Whale, Dudley, Philos. Trans, zzxiii., 250, and of The Whalers. 

Baloma ffibboaa Erxiehen J Sjstema Mammalium 610 (from Dudley), a.Ki<3. cLft.er 

him of Gmelin, Bonnatere, Lacep^de, Virey, Gerari, Desmarest ^ f*xacbiei. 

Gray, Catal. Brit. Mus. 1850, p. 18, and 1866, p. 90. 
Agaphelui gibbotut Cope, Proc. Ac. N. Sci. Phila., 1868, 159. 
Balsenoptera rostrata Cope, Proc. Ac. Nat. Sci., Phila., 1867, 147. 

B^ti. In. 

Total length (estimated) of young -4 3 

Length to third caudal vertebra 3 3 

Length of cranium (estimated) '. 6 30 

" mandibular ramus (in curve) G 

" pectoral limb ^4 

Width of " " 15 

Length of humerus 11*5 

" radius and ulna IT 

Posterior margin of scapula ^ 1^ 

Length of coracoid from glenoid cavity c... 3*3 

" glenoid cavity 6-3 

Mandible, length from condyle to coronoid 13*5 

** depth at coronoid 8*5 

** " 2*5 feet from coronoid 4-6 

The form of the mandibular ramus is pecnliar, and more like that, of* tlie 
Balaenoptera rostrata than any other. It is triangular in section, b&viog 
an inferior angulated ridge, and a broad, slightly convex, superior face, ixistead 
of their usual ridge. Such a ridge leaves the coronoid process, but soon turns 
inwards to form the inner outline. Width of the superior face 3*5 inches. 
The coronoid process is quite elevated, and turned outwards. In tho fresh 
animal the lower lip included the upper all round. The laminae of wharlebone 
are placed on a base having a sigmoid flexure. Greatest depth of the ^um 1 
in. 3 lines. Within each principal lamina are two supplementary laminae, tb« 
intermediate being the narrower, the inner triangular, its intermediate bristles 
arising from the gum. The bristles of the supplementary plates are longer 
and finer than those of the outer ; in the latter, three series of bristles sure en- 
closed between Very thin enamel plates. All the laminae are thin, five in a.n incb, 
and split transversely straight; white cream-colored, with a purplish shade n ear tbe 
centre of the base. The ulna is slender, but furnished with a prominent round- 
ed and flattened olecranon, which is prolonged into a thin cartilaginous plate, 
formed like the diapophysis of a vertebra, and in the plane of the ulnck ; ^^** 
structure appears to have been ossified in the Sibbaldius borealis Fisch., 
as figured by Dubar In the Agaphelus gibbosus it occasions an ckbrupt 
angulation near the basal third of the inner margin of the fin. In the soap^^^' 
the coracoid is in its plane, but the larger acromion diverges outwards. 

The anterior caudal vertebrae are more elongate than the lumbosacral^ ? 
depressed, and with the centra in every way larger. All are sharply keeled 
on the median line below, with a concave face between the keel and th © base 
of the diapophysis. The caudal and lumbosacral diapophyses are obspat^ul'^^^' 
the anterior becoming narrower. The neural spines of the lumbar vertebrae 
are much elevated, concave above both before and behind, the zygapol>^7^^' 
measuring a point considerably below the middle. . 

Third (?) caudal (not perforate) length centrum -• ^' 

depth .- 5 K 

width «*^ 
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height neural spine ^'^ 

zygapophjsis 4*3 

length diapophysis (from front base) 3 3 

Lambosacral 1; length centrum ^ '^'3 

depth B'3 

width 6-3 

height neural canal 2'5 

width 1*5 

hMght neural spine 1^*3 

zygapophyses ^'^ 

length diapophysls 7*6 

greatest width do... 6'3 

Lumbosacral 2 (more anterior) length centrum 6*3 

Lumbosacral 3 (anterior) height centrum 4*3 

width " 6 

length diapophysis 7'? 

The ear bone is much compressed, with an inferior carina, towards which 
the lip of dense bone is suddenly decurved. The longitudinal opening is much 
contracted, especially anteriorly, where the bone is pinched up into a keel, 
and there is no abrupt concavity of the inner lip at that point. External sur- 
face not very rugose. Total length 3 in. 2*5 lines. 

The owner of the whale tried out about one-fourth of the blubber, and pro- 
cured sixty-five gallons of oil, which would give about four hundred gallons 
for the whole ; the thickness of the adipose layer would not average 4 inches, 
the greatest thickness was 5 inches. 

This species was black above and white below, the sides lead-colored, with 
longitudinal shades of the darker color; fins, basal half white, terminal 
black. 

Agaphblus olaucus Cope, ep. nov. 

The points in which this species diflFers from those of the genus Balsena, 
previously known, are numerous, and will no doubt be increased on a further 
knowledge of the animal. The head, between one-fourth and one-fifth of the 
total length, allies it to the shorter headed species. From the B. a us tra- 
il s, the number of dorsal vertebrae, and the color and shortness of the baleen, 
distinguish it, and no doubt other features will be brought out when we are 
acquainted with the Cape species. The dorsal serration is not known to 
occur in any species of the genus Balaena, though said to be characteristic of 
the A. gibbosus, whose characters I have just given. Two Baleenae have 
been described as inhabiting the north Pacific Ocean, Balaena sieboldii 
Gray,"^ and Balaena cullamach Chamisso.f Both have been established 
on figures carved by the natives of the Japanese and Aleutian Islands respec- 
tively, the former under the supervision of a naturalist, the traveller Siebold. 
The carving of the B. cullamach, judging from the figure given by Chamis- 
80, can but doubtfully represent any species, but which, if it exist, will rest 
on the following diagnosis of its describer : " Rictu amplo forma litterae Scur- 
vato, elasmlis maximis atrocorruleis, spiraculis fiexuosis in medio capite, 
tuberculo in apice rostri (ex imagine) pectore pinnisque pectoralibus albis 
dorso gibboso sexpinnato.^' 

These are, however, true Balaenae. A species of Agaphelus exists in the 
Kamtschatkan Seas, according to Pallas, who, however, derives his informa- 
tion solely from wooden models made by Aleutian Islanders. This is not 
sufficient basis for an introduction to the scientific system, yet Pallas indulges 
in applying to it the name Balsena agamachachik. The pectoral limb of this 
species is said, however, to be white, with the under side of the flukes, charac- 

- - - I I ■ II I _ _j 

* Catalogue Cetaceans, 1865, 96, Fauna Japonica, Temminck ft Schlegel, t 28, 29. 
t Nova Acta Acad. Caes. xii., p. 261, Tab. 
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ters not found in the A. gl'a u cub Dr. Gray has already (Oatal. Brit. Mas.) 
indicated that this, if reliable, indicates a genus unknown to him. 

The Agaphelus glaucus is the gray whale of the coasts of California. 
Two specimens hare, been examined by my friend, Wm. H. Dall, of the Scien- 
tific staff of the U. S. Russian American Telegraph Expedition, one of them 
near Monterey, and descriptions as complete as the state of the specimens would 
allow, were made. These, which were sent to the Smithsonian Institu- 
tion, and placed in my hands by Prof. Baird, are quite sufficient to indicate a 
whale of a species hitherto unnoticed, and to render certain its future identifi- 
cation. 

Specimen I^o, 1, a -skeleton nearly complete. 

Ft 

Length of cranium 10 

Of dorsal vertebrae .12 

Lumbar and caudal (except of the fluke) 26 

? Vertebrae of fluke ? 3 

Total M 

Dorsal yertebrae and ribs, thirteen ; lumbar and caudal (those in the fluke 
-cut off with it), 28. Scapula, breadth and height, not very different, with ^ 
short, broad coracoid process ; its head opposite first rib. Apparently only- 
four fingers, of which the second is the longest. 145 laminae of baleen on 
each side, the longest eighteen inches long ; color light yellow. 

Specimen iVb. 2, killed by the " killers," (orca) ; skeleton still concealed by 
mass of muscle, etc. 

External meaaurements. 

Ft. 

Flukes to anus 14} 

Anus to sulcus penis « 2 

Length of sulcus 1} 

Latter to plane of flippers - 15 

Plane of flippers to end of mandible. ...« 15 

Total 48 

The lower jaw is four inches longer than the upper ,* the blow-holes are 
-entirely concealed by four dermal plice, which accounts for the small misty 
spout peculiar to the species. 

^ Ft. In, 

Length of flipperand shoulder 6 

** mouth 10 

*^ exterior canthus of mouth I 6 

<' from chin to eye 10 4 

^< from eye to margin of canthus 6 

Width of caudal flukes 8 9 

Width of mouth at canthus 4 

From chin to blow-holes '. 4 9 

Longest baleen - 14 

Head of humerus opposite third rib ; anterior angle of scapula just anterior 
to first rib. On the vertebral line, for fourteen feet from the caudal flukes, is 
a series of 1 8 ridges, like the teeth of a saw, which are altogether dermal in 
their character. Blubber 4 — 8 inches thick, thickest near the jaws and on the 
back near the tail ; yield of oil 35 bbls. Epidermis 1 inch thick, carium '75, 
with numerous pores. Blow-holes 2 — 4 inches apart. On each side of sulcus 
penis a mammary sulcus a few* inches shorter. 

Color above and below, black, with a gray bloom like a plum. This dis- 
tinguishes this species from .the known Balaenae of the Pacific, which are more 
or less white on the belly and fin. 
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Specimen No. 3. A full set of baleen of one side the maxillary is in the llns. 
fissex Institate, Salem, Mass. A portion of this, kindly lent me, exhibits the 
following characters : Compared with that of the A. g i b b o s u s, it is longer 
and has narrower basis. The plates moderately and .simply concave, while 
those of the latter are sigmoidal, most curved near the outer margin, in cross 
section. The bristles of the California species are Yery coarse, varying fVom 
-one to three series between the enamel plates. The bristles of the A. g i b b o- 
sns much finer, three series together. Length of the latter 8*5 inches, 
width at base 4*4 inches. In the Agaphelus glaucus Cope, 22 in. 
in length, width at base 6 in. In the former nearly 6 in an inch, in the latter 
2^. The baleen of the A. gibbosus belonged to the specimen above de- 
scribed. 

Two rough outlines accompany Capt. Dalls notes. Both represent the pec- 
toral fin as rather elongate, not pointed, but rather broad at the extremity. 
A third sketch represents the inferior view, and in it we see two lines for grooves, 
one on each side the median gular line. This feature, if existing, is interest- 
ing, as indicating a tendency to the plicae of the fin back whales. 

This species has usually one calf at a birth, but one was recently taken at 
San Diego with two foettises. Penis 27 in. long, smooth, coarsely papillose, 
slightly bifid at tip, where the urethra is about the size of a goose quill. 
(Dall's m. s.) 



Oet. 6th. 

The President, Dr. Hays, in the Chair. 

Thirty-five members present. 

The following paper was presented for publication : 

Notice of some American Leeches. By Joseph Leidy, M. D. 



Oct. l^th. 

Mr. Cassin, Vice-President, in the Chair. 

Thirty-four members present. 

The following papers were presented for publication : 
Notice of some Remains of Extinct Vertebrata* By Joseph 
Leidy, M. D. 

On the Origin of Genera. By Edward D. Cope. 
On some Cretaceous Reptilia. By Edward D. Cope. 
On variations in Taxodium. By Thomas Meehan, 



Oct. 20th. 
The President, Dr. Hays, in the Chair. 

Thirty-six members present. 

Dr. F. A. Qenth made some observations on the occurrence of cupriferous 
ores in Texas. 

Dr. A. R. Roessler, Geologist at the U. S. General Land OflSce at Washington, 
had sent him for examination a specimen from Weatherford, Archer Co., Texas. 
It was a piece of copperglance, containing 55*44 per cent, of copper, pseudo- 
morphous after wood or a vegetable substance. It resembled so much similar 
pseudomorphs found in the Permian formation at Frankenberg in Hesse, and 
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elsewhere in Europe, that he pointed out the probability of its occurring also in 
the Permian formation, and requested Dr. Roessler to obtain fuller details with 
reference to its occurrence. A few days ago Dr. Roessler received an answer 
to his inquiries from the General Land Office agent in Texas, with more speci- 
mens, and the following report, which he sent to me : 

''After traversing the cretaceous and carboniferous series northward of 
Weatherford, Archer Co., Texas, I was agreeably surprised by a grand pano- 
rama of the Permian formation. This system is extensively developed in Russia 
between the Oural Mountains and the River Volga, in the north of England, 
and in Germany, where it is mined for its treasures of copper, silver, nickel and 
cobalt ores. It has not heretofore been known to exist in this State, or it had 
been mistaken for the Triassic system, which is overlying the former to the 
south-east. Its hills, which have been traced throughout Archer and Wichita 
Counties, resemble in shape the copper-bearing or gossan -crested upheavals in 
Ducktown, Tenn., but they are of a different age and composition. They are 
nearly barren, and, towering above the most beautiful roesquit prairies fringed 
by the finely-timbered bottoms of the tributaries of Red River, are exceedingly 
picturesque. The members of the Wichita System, as far as open to ocular 
inspection by out-crops or cross-cuts, making aUowance for climatic differ- 
ences, correspond closely with the lower strata, discovered at Perm and Mans- 
feld, but its mineral resources are evidently more promising. Such numerous 
veins of copper ore have been traced over the summits and sides of the hills, 
that hardly a hundred and sixty acre tract could be found without ore on the 
surface. The ore crops out, as, for instance, on the ^bell Douglass Ball, in 
such quantity and quality that the mere collection of it, without mining, would 
prove remunerative. . It is supposed that those veins are cotemporaneous with 
injections at different ages of quartz, trap and porphyry. The vein lodes are 
parallel with the strata, but there is* sufficient evidence that they partake of the 
nature of true veins. Cupriferous and ferruginous cross-courses, feeders and 
leads of manganese are often met with. A cross-cut was made to a depth of 
about fifteen feet upon the Isbell lode, and ten hours work resulted in the 
raising of 6000 pounds of copper ore. This ore is far superior to the ferro- 
sulphuret of copper, or copper pyrites, which ore is most generally worked in 
England, and it is, in fact, more profitable than the native copper as found at 
Lake Superior. It is easily smelted, and the strata in which it is found can 
also be more economically excavated than any other in which copper ores 
occur." 

Dr. Le Conte, in continuation, spoke of the occurrence of calamite tinged 
with copper in the Permian formation of Southern Mexico. 

Mr. Gabb mentioned the deposits of grey copper near the Colorado River, in 
Arizona, scattered over the surface, the debris of metallic veins. 

Dr. Leidy remarked, that shad had been brought to our markets, for several 
years past, during the late autumnal months, which were caught in salt water, 
perhaps in Delaware Bay or off the Jersey coast. When the shad ascend the 
river to spawn, their stomachs and intestines appear to contain so little thst 
the question is often asked as to the nature of their food. A shad which Dr. 
L. had purchased a few days since, on examination, was found to have the 
stomach full of small fishes. There were 30 of them, from 2 to 4 inches long, 
and all one species, which appears to be the Sand-launce, Ammodytet Ameri' 
eanus. 



Oct. 27tt. 

Mr. Vaux, Vice-President, in the Chair. 

Twenty-«ix members present. 

Philip S. Wales, M. D., was elected a member. 
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The following gentlemen were elected correspondents : L. E. 
Lateraer, M. D., of New York ; A. A. Breneman, of Lancaster ; 
H. Evan Rijgersma, of St. Martin's, W. I. ; Prof. Oliver W. 
Holmes, of Boston. 

On favorable report of the Committees, the following papers were 
ordered to be published : 

Notice of some American LEECHES. 
BY JOSEPH LEIDY, M. D. 

Haying been inrited by Mr. R. H. Lamborn, Secretary and Treasurer of tbo 
Mississippi and Lake Superior Railroad Companj, to join an excursion to Min- 
nesota and Lake Superior, the last summer, during the trip I had the opportu- 
nity of making many interesting obserrations in natural history. The many 
lakes of Minnesota are rich in i||ollusca, annelides, kc. Among the anue- 
lides, besides an abundance of the ordinary American medicinal leech Hiri$do 
decora^ I noticed one which struck me from its general resemblance to a variety 
of the European medicinal leech, H. medicinalin. One of the gentlemen in 
company with us, Mr. Clark, allowed me to try upon him its disposition to 
bite, but I did not succeeed in getting the animal to do so. Upon exami- 
nation of the leech, I find it belongs to a different genus from BirudOf appar- 
ently to the genus Aulastomum. Its characters are as follows : 

AULASTOMUM LAOUSTRIS, U. 8. 

Body cylindroid, compressed, narrowing anteriorly, obtuse at the sides (in 
movement more cylindroid, or less flattened, and quite obtuse laterally com- 
pared with Hirudo decora in the same condition). Color throughout olive 
green, (with more of a yellowish hue than in the dorsal green of //. decora), 
closely maculated everywhere with confluent spots of a darker hue of the 
same color. Ninety-two annuli, exclusive of the lips, of uniform width, 
smooth. Upper lip half ovate, obtuse ; lower lip narrow. Eyes ten; eight in 
the upper lip ; the last pair separated by an annulus from the others. Mouth . 
obliquely terminal, large. Acetabulum subbasilar, ventral, sessile, circular. 
Anus dorsal, above the acetabulum. Male aperture in the 24th annulus (but 
apparently between the 23d and 24th). Female aperture in the 29th annulus 
(apparently between 28th and 29th). Oesophagus capacious, extending to about 
the 2 2d annulus, with 12 folds. Jaws three, small, when at rest included in 
pouches formed by an eversion of the mucus membrane. Teeth 12 in number 
to each jaw, bilobed at base. Length 4 to 5 inches, breadth 5 lines posteri- 
orly ; acetabulum 2 lines in diameter. 

Yar. An individual of lighter olive green than the former had black macu- 
lae replacing the dark green ones, which were also more distinct and fewer. 

Specimens described from Twin Lake, Minnesota. In the summer of 1865 
I saw several leeches at Saut St. Marie, in Lake Superior, which so far as I 
can remember were of the same species. At the edge of the shore I also saw • 
some cocoons which I supposed to belong to the same animal. They were 
ochreous yellow, oval, about 4 or 5 lines in diameter ; the surface impressed 
with concave pentagonal and hexagonal pits. From the angles of the mar- 
jrins of the latter projected branching processes curling at the ends. 

Notwithstanding our familiarity with the American medicinal leech, its long 
and frequent employment in the medical profession, and the vast numbers 
which have been brought to notice, it has been so imperfectly described that, 
in the excellent Systema Helminthum of my late esteemed friend Dr. Diesing, 
of Vienna, it has been placed with the '^ Bdellidea species generc penitus 
dubiae." I therefore take the present opportunity of indicating its characters 
more fully. It agrees most nearly with the diagnosis of the genus UirudOj of 
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which the B. medieinalis of Europe is the type, but neyertheless possesses pe- 
culiarities perhaps rather more than specific. Its characters, generic and 
specific, are as follows : 

HiRtTDO DEOORA. 

Say: Long's Expedit. vol. ii, 1842, Append. 268. Moquin-Tandon : Monog. 
Hirud. 1846, 344. Diesing : Syst. Helm, i, 1850, 474. Wood and Bache : 
United States Dispensatory. 

Body elongated, compressed cylindroid, narrowing anteriorly, laterally sub- 
acute ; in motion convex above, flat below, with the margins compressed, thin, 
acute and somewhat wavy ; composed of from 90 to 94 annuli, which are uni- 
form and smooth. Head continuous with the body. Mouth obliquely termi- 
nal, bilabiate ; the upper lip prominent, semiovate, obtuse, or from contraction 
of the tip emarginate ; lower lip^ forming the inferior portion of the first annu- 
lus ; the lips together acting as an acetabulum ovoid or obcordate in form. 
Byes 10, arranged in horse shoe form, the anterior 8 above the upper lip, the 
posterior pair separated from the others by the first annulus. Acetabulum 
subbasilar, ventral, sessile, circular. Anuf dorsal, above the acetabulum. 
Male aperture perforating the 25th annulus, with the lips more or less promi- 
nent. Female aperture between the 29th and 30th annuli. A group of four 
papillae situated back of the latter on the 34th to the 36th annuli inclusive. 
Jaws three, semicircular, laterally compressed, furnished with 55 teeth, which 
have an acute curved summit and an expanded bilobed base. Oesophagus 
short and narrow compared with that of Aulastomumj furnished with 6 longi- 
tudinal folds, of which three coarse ones descend from the jaws and three nar- 
row ones are intermediate. 

Color. Dorsal surface' olive green, with a median irregular band and a 
lateral line of darker hue of the same kind ; a median row of reddish brown 
dots, and a lateral row of black dots. Ventral surface reddish brown, extend- 
ing slightly above the lateral margin, devoid of spots, or more or less macu- 
lated with black. Acetabulum colored like the back above and the belly 
below. 

In the genus Birudo, as characterized by Diesing, (Syst. Helm, i, 465), and to 
whieh he assigns 9 recognized species, the jaws are furnished with from 60 to 
70 teeth, and the male aperture is situated between the 24th and 25th seg- 
ments. MoquinTandon (Monog. Hirud. 1846, 326) likewise assigns the latter 
as the position of the male aperture in the genus Hirudo. 

The position of the generative apertures in B. decora often appear more or 
less discolored, or of a dull purplish hue, and the same is the case with the 
group of papillae back of them. The latter do not exist in the medicinal leech^ 
of Europe. They are quite conspicuous in ours. I have suspected that they 
were provided for the adherence of individuals in sexual intercourse, and this 
view is confirmed by Mr. S. J. Moore, the well known professional leecher 
and bleeder of this city. Mr. Moore informs me that in copulo two individuals 
adhere in the position of the papillae and make two turns of a spiral upon, 
each other. 
' The red and blacks spots of the back contain from 20 to 22 in each row. 

Length up to 7 inches, by 8 lines in breadth posteriorly j and the acetabu- 
lum 3 lines in diameter. 



Notice of lone remains of Extinct PACHTDEBMS, 

BY JOSEPH LEIDY, M. P. 

DiCOTYLBS NASUTUB. 

Extinct Peccary. Leidy : Pr. A. N. S. 1860, 416. 

An extinct species of Peccary, obviously diflTerent from any one heretofore 
noticed, is indicated by a specimen submitted to my examination by the late 
Dr. David D. Owen. It was found in digging a well in Gibson Oo.| Indiana, at 
a depth of between 30 and 40 feet 
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The specimen consists of the fore part of the snout, containing on one side 
of the jaw the upper canine and anterior two molar teeth. *It belonged to a 
species larger than any of those previously noticed. The face in advance of 
the molars was more prolonged proportionately than in other species, but was 
also proportionately narrower. 

The two premolars retained in the fossil are blunted from wear, but are 
clearly constructed after the same pattern as those of the living Peccaries. 

The incisors, as indicated by their alveoli, held the same relative position as 
in the latter, but appear to have been comparatively feeble organs, and the an- 
terior pair were but slightly larger than the lateral ones. 

The upper canine has the same form and mode of insertion as in the recent 
Peccaries, but is proportionately smaller^ 

The anterior ends of the coossified premaxillaries project to a much greater 
degree in advance of the incisors than in the other known Peccaries. They 
are also more truncate in appearance ; and on each side of the intermaxillary 
notch they exhibit a conspicuous pit, apparently for the attachment of a pair 
of muscles intended for a longer and more mobile snout than is possessed by 
the living Peccaries, 

The measurements of the fossil compared with those of other Peccaries, are 

as follows : 

J), nasutus. 



58 lines. 
30 " 



24 " 
8 " 

u 
u 



I 



i 



compressus 


labiatus. 


torquatuB. 


46 lines. 


41 lines. 


31 lines. 


23 " 


14 " 


8 " 


19 " 


20 " 


17 <» 


29 " 


31 " 


26 " 


4f "■ 


6 " 


4i " 


5 » 


5 " 


4J « 


6} « 


8 " 


6 " 



First molar to front of premaxillaries, 

" " to canine alveolus, 
Length of jaw in advance of canines, 
Breadth outside of canine alveoli, 
Ant. post. diam. first premolar, 

" " " second " 

" " " base of canine, 

Mr. Timothy Conrad has recently submitted to my inspection the crown of a 
second molar tooth* obtained by Dr. P. Knieskern, from a miocene formation of 
Shark River, Monmouth Co., New Jersey. 

The tooth bears nearly the proper relation of size with the premolars in the 
specimen above described of D, nasutus to belong to the same animal, but the 
fact of its being found in a miocene deposit, while the latter is of supposed 
post-pliocene age, renders it probable that it pertains to a different species. 

The crown has a strong basal ridge, hardly interrupted at the most prominent 
portion of the lobes externally and internally. The lobes * present the same 
form and relative position as in D. labiatus. They are considerably worn, ex- 
hibiting on their summits exposed tracts of dentine ; nearly circular on there 
external, and larger and irregularly reniform on there internal. The measure- 
ments of the tooths in comparison with the corresponding tooth of other species 
are as follows : 



Fossil tooth, 
D. labiatus, 
D. torquatus, 
D. compressus, 



ant. post. diam. 9^ lines. 



U 



trans, 8J lines. 
6| « 

6| « 



a 



Anchippus Tbxanus. 

An apparent solipedal pachyderm, allied to Anchitkeriwm^ is indicated by a 
specimen consisting of the greater and more characteristic portion of an upper 
molar tooth submitted to my examination by Dr. B. F. Shumard. It was ob- 
tained from " Hutchen's well," from a yellow sandstone, supposed to be of 
miocene age, at a depth of 60 feet below the surface, in Washington Co., 
Texas. 

The sixe of the tooth, as well as the general form and proportions, have been 
nearly as in the European Anehitherium aurelianerue. Six lobes, as in the latter, 
enter into the constitution of the crown. The external lobes, imperfect, appear 



232 PBOCEEDINQS OF THE ACADEMY OF 

to have had the same form as in Anchitherium. The inner lobes also have the 
same form bat are proportionately less robust, while the median lobes ar« 
more so. The postero-median lobe pursues the same course as in Anchitherium 
and likewise, as in this, joins the outer lobes at their conjunction. From near 
the middle of its coarse it gives off a process directed towards the interyal of 
the antero-internal and antero-median lobes and ceasing short of them. This 
process looks as if disposed to join the contiguous portion of the antero-median 
lobe, together with it to form a crescentoid lobe, embracing the antero-exter- 
nal one, as in the corresponding columns of equine teeth. No such arrange- 
ment exists in Anchitherium. A triangular tubercle, as in the latter genus, 
occupies the space at the back of the crown, and it appears as if its anterior 
angle had a disposition to join the contiguous portion of the postero-median 
lobe, to form with it a crescentoid lobe, in like manner as in the former case, 
to embrace the postero-external lobe. 

The construction of the tooth clearly indicates an animal of intermedialt 
character to Anchitherium and Equua, 

Anchippodus ripabius. 

Mr. Timothy Conrad has submitted to my examination the specimen of a 

tooth of rather enigmatical character, which I suspect to indicate a. pachyderm 

.at least with solipedal afiQnities. It was obtained by Dr. Knieskem, from a 

tertiary formation, either eocene or miocene, . of Shark River, Monmouth Co., 

New Jersey. 

The tooth would appear to correspond with a first or second lower true mo- 
lar of a ruminant, or with any of the series between the first and last molars in 
Palmotherium or Anchitherium, The crown is much worn, even so as to obliterate 
some of its distinctive features. It is composed of a pair of demi-conoidal 
lobes, one before the other, the plane side internally, the convex and sloping side 
externally. From each lobe descends a fang in the usual manner. No fold, 
and only a feeble basal tubercle occupies the deep external angular interval 
between the lobes. The worn triturating surface presents, on the anterior 
lobe, a wide crescentoid tract of exposed dentine, slightly concave and bordered 
with thick enamel. The anterior arm of the crescent is obtuse ; the posterior 
extends less inwardly and is acute. The posterior lobe exhibits ahalfellip- 
spoidal tract of dentine, nearly straight at its inner margin, and bordered with 
enamel, except behind, where it has all disappeared. The dentinal tracts of 
the two lobes are separated by a narrow isthmus. The enamel is thick, black 
and shining, and though it appears to have originally been more or less rough, 
yet it is now nearly* smooth. The measurements of the specimen in its pre- 
sent condition are as followa: 

Fore and aft diameter of the crown 10 lines; breadth of posterior lobe 
obliquely at base of the enameled crown 9J^ lines; breadth of anterior lobe in 
same position 9\ lines ; breadth of worn triturating surface of posterior lobe 
6 lines ; breadth of do. on anterior lobe 6} lines. 

LOPHIODON OOCIDBNTALIS. 

Dr. Uayden's last collection of Mauvaises Terres fossils contains a last infe- 
rior molar tooth which has all the characters ascribed to the corresponding 
tooth of the extinct tapiroid genus Lophiodon of European eocene formations. 

The crown is composed of a pair of transverse hill-like lobes, as in the 
lower molars of the Tapir with the addition of a well developed posterior 
conoidal talon. The principal lobes have subacute summits slightly concave 
transversely, their posterior surface sloping, their anterior surface concave, 
and their exterior sides convex. The talon is about half the height of the 
principal lobes, convex behind, and with the front surface inclining from 
the middle on each side. The crown is bounded in front by a basal ridge. 
Fore and aft diameter of the crown 9| lines ; transverse diameter in front 6j 

lines. 
I have a suspicion that this specimen belonged to the lowest bed of the 

£0c«. 



NATURAL SCIENCES OP PHILADELPHIA. 233 



i 



White River tertiary formations, and Ttrith associated remains of Hyopota^ ♦ i 

nittf and Titanotherium, probably indicates the end of the eocene, which was 
succeeded by the more extensive miocene deposits of thQ Mauvaises Terres, and ' 

the pliocene deposits of the Niobrara River. 



On lome Cretaoeous BEPTILIA. 
BY E. D. COPE. 

NATANTIA. 

GLIDASTES Cope. 

This genus is established on a species represented by a single dorsal verte- 
bra, which was found by my friend Prof. 0. G. Marsh, of Yale College, in a 
marl pit near Swedesboro', Gloucester Co., N. J. Its form is highly character- 
istic, and resembles considerably that of such genera of Iguanidae as Euphryne 
and Dipsosaurus, and in some degree those of Gyclura and Iguana. It differs 
from the dorsals of known serpents in having a zygosphen on the plane of 
the anterior zygapophysis, and in having the costal articular surface continu- 
ous with and covering th« diapophyses. It differs from the genera of Iguanidae 
mentioned in the very small amount of upward direction which the face of the 
articular ball of the centrum exhibits. This face is nearly vertical, meeting 
the lower plane at a slightly less angle than the upper. It is much more 
strongly convex transversely than vertically. The neural arch rises from the 
anterior three-fourths of the centrum, the zygapophysis coming off from the 
edge of the cup, and the diapophysis from '2 of the length behind it. The 
Eygapophysis is more prominent than the zygosphen, and the sinus between 
them is floored by a thin horizontal plate at its fundus. 

The general form of the vertebra is depressed. The zygapopfayses are 
spread apart, and their pliter margin continues in a straight line from the dia- 
ppphyses. The diapophyses are directed upwards, and are vertical compressed 
in form ; they are opposite to about equal portions of the centrum and neural 
arch. Their posterior face is slightly concave, and the upper face behind forms, 
with the neural arch, a deeply concave line. The convexity of the ball is not 
so great as in the Crocodilia, and, with the thin lipped cup, resembles that of 
Mosasaurus ; this resemblance is heightened by the slightly depressed upper 
outline of the ball, and the form of the diapophyses. The inferior face of the 
centrum presents a median obtuse ridge, and nearly flat lateral faces, which 
are concave antero -posteriorly. The cup is broader than deep, and has a 
slightly concave outline ; the base of the zygosphen originates opposite the 
middle of the neural canal. The latter is ft broad vertical oval. 

Clidastes iouanavus Cope, sp. nov. 

In this species the articular face of the zygosphen is inclined at an angle of 
45°, while that of the zygapophysis is a little more horizontal. The posterior 
zygapophyses are broken off. 

In. Lin . 

Length of centrum below... % • 2 0-5 

Width of cup 1 6-8 

Depth " 1 1-5 

Width between extremities diapophysis 3 0-5 

Depth articular face diapophyses ~ 10-5 

From diapophysis to end zygapophysis 9 

Between zygosphen and zygapophysis 4'5 

Width centrum anterior to ball % 15 

Width of neural canal behind 5-5 

While there is a probability that this animal was a forerunner of the Igua- 
nian type of Lacertilia, it possessed, no doubt, strong relationships to Mosasau- 
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rus. Its nearest ally is Macrosaurus, in ' some of the vertebrsB of trfci.icb a 
slight groove, beside the zygapophjsis, is the rudiment of the zjgacmtram. 
If of the same proportions as Iguana and Amblyrhjnchus, its length ^would 
not hare been much different from twelve feet, or that of the largest eftUlga- 
tors of the Mississippi. * 

OPHIDIA. 

PALiEOPHIS Owen. 

Pal^ophis littobaus Cope. Proc. Acad. Nat. Sci. Philad. 1868, 147. 

This, with the following, is the only serpent -whose remains have been 
found in the United States in deposits older than the post-pliocene. \^e owe 
its preservation to Dr. Enieskern, of Shark River, N. J., best known by his 
botanical investigations. It is in possession of the New Jersey State Geologi- 
cal Survey, and has been submitted to me by Prof. Geo. H. Cook, the Dix-eclor, 
for examination. The specimens consist of three vertebrae, neither of them 
perfect ; the most so with neural arch, but with diapophyses broken off'. 

The more perfect is an anterior dorsal, with two hypapophyses, the anterior 
small and directed forwards, the p'osterior larger, and directed vertically dowD' 
wards. The ball has some superior up-look, though the groove wbkb 
bounds it is but little oblique. Centrum much compressed behind the middle. 
Plane of basis of zygapophysis opposite floor of neural arch ; zygapophysis di- 
rected slightly upwards and outwards, continuous by a broad wing running 
posteriorly, with the diapophysis. Neural arch well elevated, (broken off- be- 
hind). The basis of the neural spine is narrow on the anterior part of the arch, 

and does not reach the anterior margin. 

Lin. 

Length centrum (ball to edge cup) 8-25 

Depth ball 4-25 

Width " 5- 

<' between extremities of zygapophyses 8* 

Depth cup and neural arch 7*5* 

Width neural arch behind ^ ,. 1 2-25 

A strong ridge extends from the zygapophysis posteriorly parallel with the 
centrum. There is no ridge continued from the zygosphen. Except a slight 
ridge below the fossa, which is above and back of the diapophysis, the surface 
of the vertebra is smooth. 

Another vertebra is rather broader in proportion to its length, and less com- 
pressed. 

Lin. 

Length (as above) 7*8 

Width ball • 5 

In both the ball has a subtriangular outline. In the more perfect, the base 
of the neural canal is divided by a narrow longitudinal ^papophysis. 

Locality, — The eocene green sand bed of Shark River, Monmouth Co., N. J. 

Paljeophis halidanus Cope, sp. nov. 

A single vertebra represents this species. It indicates one of the largest of 
the genus, being little diff'erent from the P. typhseusof Owen in size. The 
bulk of the vertebra is double that of the P. littoralis. In addition to this 
point, it differs from the latter in the greater transverse diameter of the cap 
and ball; these are transversely oval; in the P. littoralis subtriangular 
ovate ; the centrum is naturally less constricted and broader in the former. 
The articular face of the zygapophysis is broadly ovate in the P. halida- 
nus, narrowly in the smaller species ; while there are indications of similar 
posterior hypapophysis in both, the anterior in the P. halidanus appeals 
..to have been smaller. 

As compared with the species described by Owen, the cup and ball are more 
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transverse than in any noticed in the British Fossil Reptiles, approaching that 
figured by him in pi. 3, fig. 22-4 ; the ball has not the obliqae, up-looking 
profile of that species, but forms a nearly regular arc, with its posterior margin 
saperiorly a little behind its position inferiorly. The hypapophysial ridge is 
considerably interrupted, as in the P. t y p h ae u s, while P. littoralis agrees 
with the P. toliapicus in having it continuous. The two last named 
species differ in the development of their hypapophyses ; in the American 
species both are large, especially the posterior ; in the English, the anterior 
process is weak or wanting; the ridge connecting the zygapophyses disap- 
pears in the P. toliapicus and continues in the P. littoralis. The 
general proportions of the centrum are slender, as in P. toliapicus, and not 
80 stout as in P. p o r c a t u s Owen. 

The diapophyses in the P. halidanus are not so pedunculate as in P. t y- 
p h se u s, though they are separated above by a notch from the vertical ala 
which descends from the zygapophysis, which I do not find in the P. littora- 
lis They approach near the margin of the cup in their transverse extent 
below. 

The horizontal ridge between the zygapophyses is strongly marked, and in 
the specimen in hand comes off from the anterior vertical ala below the zyga- 
pophysis, rather than from the plane of that process, as in P. littoralis. 
The neural canal is depressed behind, below the margin of the ball, and has 
an obtuse epapophysis along the median region of its median line. There is 
no ridge parallel to the hypapophysis. The cup is partially broken, but its 
transverse diameter appears to have been one-fourth greater than the vertical. 
The transverse plane of the face of the zygapophysis is transverse. A large 
part of the neural arch is broken away. 

Lines. 
Length from edge up to convexity of ball 12*75 

> Width between anterior zygapophyses 13-5 

** of cup ^ 8*4 

Depth " » 6-2 

Least width centrum at middle 5*3 

Width neural canal 4* 

Locality. — This serpent was found by my friend 0. B. Kinney in the excava- 
tions of the Squankum Marl Company, at Squankum, Monmouth Co., N J., a 
fcTV miles south of Shark River. The horizon is eocene. 

This animal was probably a sea-serpent distantly allied to the Boas, and far 
exceeding in dimensions those at present inhabiting the Indian Ocean. Its 
size was similar to that of the very largest of terrestrial serpents of the 
modern era, and was probably proportioned to a length of tweuty feet. 

OHELONIA. 

ADOCUS Cope. 

Emydoid tortoises, in which the rib-heads of the posterior costal bones are 
represented by rudimental laminae, and the anterior by a crest or truncate 
ridge in addition. Vertebral scuta narrow ; external surfaces smooth or 
nearly so. 

Name from A, and ^ttxoc, rafter (u «., rib-head). 

This genus, now first characterized, differs from Emys in the absence of cos- 
tal capitula of the costal plates of the carapace, a feature pointed out by Leidy 
in the type species. It also possesses a character of Pleurosternura in the pres- 
ence of a series of marginal dermal plates on the sternal bridge. It belongs to 
the true Emydidse, having the eight paired sternal bones instead of tea of the 
first-mentioned. The markings of the dermal plates of the plastron are not 
distinct. Besides the species here described, it includes A. beatus (Emys 
Leidy), A. f i r m u s (Emys Leidy), A. p r a v u s (Emys Leidy), and A a g i I i s 
Cope. It represents Emys in our cretaceous, as Osteopygis Cope does Chelydra, 
and Taphrosphys Cope (type Platemys sulcatus Leidy) does Hydraspis. 
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ptTHOBCs Cope. 

pecieB ia representeil bj portiooa of four costal bones, porta or wh«l« 

irglnal boDes, most of the right hyoaterual, and a poBterior portion of 

, bjrpasteraal, with the bead of the oe coracoideum. They were found 

est Jeraey Marl CompftDj'B pits, Gloucester Co., N. J., ia the saine lo- 

lence the LselBpa wna procared. 

'oatemnl bone ia pieserved in ita aiillary margin, and is coDtiunous 

margioala of the carapace of the aame aide. Two of tbe costals are 

and give the outlinea of the rerteliral bones and scut«a. These sbon 
ior outliDe to be »erj convei, tbe whole, from angle to angle of the 
I bones of opposite sides, amouDting lo an arc of about IE4 degrees, 
oslernal is slightly concave below the plane of their cominon sulnre, 
ns out laterally, though the one preseried is Tcry thick on the ajillar; 

There ia little ditffrence between the thickness at the meEOslerDal 
iBternal sutures. All the sutures hare minute rugosities, differing much 
'Dala in A. agilis and Taphrosphys, which are very ragged, and re- 

those of Plearosternam pectorale m. Tbe piece of hypostemal ia 
:ker than the byosternal. Tbe bone is ererywhere remarkable for the 
i of its dense layer, and the closenesB of the teiture of tbe spongy, 
ler is one-third the thickness of the sternal and costal bones frac- 

ute sutures of the inferior surface are obsolete ; those of the dorsal 
Lre like those of Adocus, i. t., the vertebrals with bracket- shaped 
irdcrs, with the costal proceeding from the point of the bracket, 
arginal bones vary much in thickuess prosimally. They have two 
sutures, one side convei, the other concave. Four have a beavjbor- 
d in section ; in two of lieae it ia considerably everted. Another has 
thin margin, slightly deciirved, with a submarginal groove separating 
le most massive portion. The costal bones are atrongly convex in 
rth, indication; an arched carapace. 

MeaturtmattM, 

In. Lin. 

al width _ 3 B 

" to origin axillary abutment 2 I'B 

length on median suture 2 I'S 

thickneaa near mesosternal line B 

" " bjposternal " _ '"* 

nal thickness near poaterior suture ... S 

idlh 1 T5 

ickneas vertebral suture 8 

No. 1 width 2 IS 

" length 1 I 

" proximal thickness 3 

No. 5 " " 8-2 

" length 1 € 

" width 1 TB 

" widUi dermal Bcute ^ 

nimal is therefore a species of considerable size, Ibongh less than most 
described here, and psrticnlarlj convex and aolid in every part, While 
■al lines of the hyosternal nieaaure about the same as in A. f irmus 
eidy), il is much more convex and not so thick at the raesoalernal 
Tbe marginal bones arc relatively juat half the size. Tbe Pleucoster- 
c to ral e differs in being very much flatter, and in having- » mora 
leeosternal bone. The byosternals are also much thicker at their 
th the marginals than in the present. 

ion of a hjo- or hyposternal bone collected at the same place, ana 
.1 the same lime, may be referred to a larger individual of the seJoe 
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species or to A. f ir m u s . It exhibits a wedge for a diagonal gomphbsis be- 
tween the two sutures, which are preserved. The thickness on the median 
suture is 14 lines. 

DINOSAURIA. 

L^LAPS Cope. 

L^LAPS AQUILUNGUIS Oope. 

External form and position in Lxlaps, 

The short fore-limbs of this genus suggest at once, the habit of standing 
upon the hind limbs chiefly, yet this disproportion is no sufficient reason 
therefor, and is seen to exist in the tailless Batrachia, where no such position 
is assumed. It exists to a less degree among the modern lizards, whose position 
we well know to be always horizontal. 

Lselaps had, however, no doubt an erect position, for the'following reason : 
The head and neck of the femur are at right angles to the direction o^ motion 
on the condyles, or in the same plane as the transverse direction of the con- 
dyles. This indicates that the femur has been reflexed and extended in a plane 
parallel with that of the vertebral column. The relations of articulation are 
those of birds, and different from those of reptiles, where the directions of the 
proximal and distal condyles of the femur are oblique to each other, and the 
proximal of a vertically elongate form, thus allowing the femur to be obliquely 
directed as regards the axis of the body, so that in a prone position it rested on 
the ground equally clear of the body and the flexed tibia. 

The resemblance of the tibia, with its high crest and embracing astragalus, 
as well as the slender fibula, to those of the birds, confirms this position ; so 
do types of the iliac and sacral structures. The same is suggested by the great 
bird-like reptile tracks found in many places. 

How must a reptilian form with elongate vertebral co^mn and heavy tooth- 
bearing cranium have stood erect? The elongate form of the femur as com- 
pared with the tibia is only seen among animals who walk erect, in man ; in 
the birds and kangaroos the femur is very much shorter than the t'bia ; be- 
sides these no other vertebrates progress on the hind limbs entirely. The 
lizards, which are prone, present the long femur exceeding or equalling the 
tibia. 

The bird-like reptile did not, Jiowever, exhibit the slight flexure between 
femar and tibia presented by man. The acetabulum in the known Dinosaurs 
is not or but weakly completed below, or what would be in man anteriorly, in- 
dicating that the weight of the body was supported by a femur placed at a 
strong angle with the longitudinal axis of the ilium ; otherwise the head of the 
femur would be most readily displaced. If, therefore, the ilium were more or 
less erect, the femur was directed forwards ; if horizontal, the femur must have 
projected downwards. I have shown, however, that the position and therefore 
the ilium was oblique or erect ; therefore the femur was directed very much 
forwards.* 

There are, however, other reasons for believing that the femur was directed 
forwards, and somewhat upwards from the ilium. One is, that the centre of 
gravity of an elongate reptilian dorsal and sternal region must have been fur- 
ther forwards than in the short-bodied bird, and therefore the knee must have 
been further forward, in order to bring the support — t. «., the tibia, etc. — be- 
neath it. Another is, that the articulation of the tarso-metatarsal bones with 

* The remarks of Prof.Owen on this relation in Megalosaurus are so pertinent, that they 
are introduced here : 

" The backward position and production of the corresponding articular prominences or 
condyles in both femur and tibia, indicate that these bones were joined together at an 
angle, probably approaching a ri^ht one, when in their intermediate state between flex on 
and extension ; and that the motion of the tibia could not have taken place to the extuat 
required to bring the two bones to the same line." 
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the tibia is excessively oblique, requiring that one or both sections of the limb 
should be very oblique to the vertical line. As the tarso-metatarsal elements 
support the weight immediately on the ground, and as it is obvious that the 
leverage moving the great weight of the body on its support must have been 
the gastrocnemius and soleus muscles extending the tibia on the metatarsal 
segment as the fixed point, and as there is no indication of correspondingly 
powerful muscles to flex the metatarsals on the phalanges, it is obvious that 
the latter has been the more vertical, and the former the more oblique seg- 
ment. And if the tibial segment has been oblique, for reasons just given, the 
femur must have been, oblique also.* 

The length of the femur has had relation to another peculiarity as well, as 
follows : 

In an animal designed to walk erect, it is necessary that the centre of gravity 
should be transferred as far posteriorly as is consistent with the type. In Lae- 
laps and other Dinosauria we have very elongate pubic and iliac bones, and, as 
I have before described, these appear to have been designed to enclose and 
support an abdominal mass, in a position beneath the sacrum, and posterior to 
the position observed in quadrupedal mammals and reptiles. We would thus 
have a prominent keeled belly between the femora, supported by elongate 
curved ischia behind, and slender pubes directed downwards in front. In Poe- 
cilopleurum the space between the latter and the sternum was occupied by 
abdominal ribs. The length of femur places the arc through which the knee 
moves beyond this projection. 

The confluence of a greater number of vertebrse to form a sacrum, seen in 
this order and in the birds, would seem to have a direct relation to the support 
of the above-mentioned greater weight by it, than in horizontal vertebrata, 
where the weight is distributed throughout the length of the vertebral column. 

The shifting of the neural arches backwards, seen in the same orders, pointed 
out by Owen, wouldtiave a mechanical relation to the same necessity, — t. €., 
their partial transfer over the intervertebral spaces naturally tending to 
strengthen the union of the sacral elements. 

The foot need not, however, have been placed precisely beneath the centre 
of gravity of the body, as the animal was furnished with a tail of greater or less 
weight.. This member bears, however, little proportion to the great size of 
those seen in Iguanodon, Hadrosaurus, etc., but exhibits a commencement of 
the reduction which is so striking among the birds. 

The proportions of the metatarsus are only to be ascertained by an examina- 
tion of those of allied species, asL. macropus and Megalosaurus b u c k- 
1 a n d i i. As all the other bones are more slender than those of the latter, so 
were no doubt these bones longer in proportion to their breadth. I have esti- 
mated it above as equal to a little over half the tibia. 

The digits in the genus Laelaps have not, in all probability, been more than 
four. The less bird-like forms of Hylseosaurus and Ignanodon have had, ac- 
cording to Owen, but three metatarsals, and it is not according to the rule of 
tuccessional relation that there should be any repetition of a reptilian character, 
in a point of prime importance in measuring the steps of succession between 
reptiles and birds. Lselaps, and probably Megalosaurus also, had but three 
digits directed anteriorly, and a fourth lateral or rudimental. 

It is true that Deslongchamps ascribes five digits to Pcecilopleurum, after a 
careful study of ftbundant material. He was, however, much more impressed 
with the Crocodilian affinities of that reptile than with any other, and did not 
recognize the avine in the astragalus. It seems to me quite possible that one 
of his toes can be dispensed with, — for example, the second, of which but one 
phalange is said to remain. If we ascribe the fractured extremity of the bone 

•^^ ■ ■ ■ — ■■■^■l■^ ■ ■ ..I. ■■-■■■■ ■■■■■■■II ■* 

* Probably in a squatting posture the animal rested on the entire sole as far as the heel, 
though not under ordinary circumstances ; as I have suggested in Amer. Naturalist, i, 28, 
Mycteria and other wading birds assume a similar position at times. 
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regarded TTab. viii, fig. 6) as the first phalange of the fourth digit, to the me- 
tatarsal of the same, the phalange referred to the second may find another 
place. The fifth digit also rests on the evidence of one phalange onlj. Though 
the reasoning of Deslongchamps in referring these pieces is good, it seems to me 
that renewed study might result in ascribing to this genus three toes anteri- 
orly and one appendicular, — his first. 

The predominance of Reptilian characters in the Dinosauria, as indicated by 
the structure of the yertebrae and other points, renders it probable that the 
vertebral column did not present that remarkable flexure where the cervical 
and dorsal series are joined, which is seen in the birds, but rather that they 
were more or less continuous, and formed a continuum from the sacrum to 
the nape. The cervicals may have been somewhat elongated, as in some birds, 
yec this is not probable in view of the necessary balance to be preseiVed, which 
would not admit of much projection of the cranium anteriorly. * The cervicals 
of Hadrosaurus are. not so long as in the modern Varani ; in Iguanodon they 
are similar, while their rather oblique articular faces indicate the elevation of 
that region, and of the position of the cranium. In the case of these animals, 
there is not the same necessity for a long nec-k as in the birds, for even in Lae- 
laps and other genera which probably never used the fore limbs in progression, 
they furnished a support to the body when the head was employed in taking 
food, etc., on the ground. 

The caudal region affects the general proportions of a vertebrated animal 
materially. In Lselaps it is shorter than in any known Dinosaur, measuring less 
than the hind limb by half a foot. It was cylindrical, slender towards the tip, 
-and in fact not unlike that of a dog, and probably capable of'motion similar to 
the latter. When the Lselaps stood erect, the tail would trail its extremity on 
the ground, but could furnish little support. 

Comparison with other Dindsauria. 

The species with which detailed comparisons can be made, are the Poecilo- 
pleurum bucklandii Deslongchamps, and Id^egalosaurus bucklandil 
Mantell. All three were of nearly similar size. The Poecilopleurum is better 
known than the Megalosaurus, and furnishes many similar parts. Thus the 
humeri possess the same disproportionately small size, the extremity of the tibia 
is similarly expanded and flattened, and is similarly embraced by the astraga- 
lus. There are, however, abundant specific dififerences in all the bones described 
by Deslongchamps. In the same manner the Lselaps aquilunguis presents 
abundant specific dififerences from the Megalosaurus bucklandii. 'The 
slender curved femur dififers from the massive straight one of the latter ; the 
tibia is more slender, and more flattened distally ; its extremity is wedge- 
shaped, not rhombic as in the European species. The claws of Megalosaurus 
are relatively shorter and less durved. 

The generic relations with these two types must be understood. Laslaps is 
obviously distinct from Poecilopleurum in the structure of its feet. In the 
former the phalanges are slender, in the latter massive, and mostly broad. The 
claws are more different ; in the former compressed and hooked ; as broad as 
deep in the latter, and but little curved. They are prehensile in the former, in 
the latter not at all, or adapted only for defense ; they present a very small 
point of insertion, compared with the large knob of the former ; they also ex- 
hibit a deep groove on the side, which is weak in Laelaps. The difference in 
this respect is about that between a raptorial and rasorial bird. 

As compared with Megalosaurus, Lselaps probably had very short fore-limbs. 
I have pointed out the difference in the femur, which is perhaps not more than 
specific, though this cannot be positively asserted. The difference in the form 
of the extremity of the tibia I suspect also to indicate more than specific differ- 
ence. The bone described by Owen (Palaeontographical Society) as scapula, 
furnishes means of estimating the size of the humerus. The glenoid cavity is 
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some six inches in diameter, indicating a humerus of foar times the size of 
that of Laelaps at least. The claws also of the Megalosaurus are intermediate 
between those of Laelaps and Poecilopleurum, being less compressed and hooked 
than in the first. 

Size. — In estimating the length of this reptile we have the lengths of the 
limbs and tail, and proportions of parts of the jaws to rely on. There is some 
reason to believe that the lengths of the hind leg and of the tail were similar. 
In erect animals, as the Kangaroo and Ostrich, the length of the yertebral 
column anterior to the sacrum about equals the length of the hind limb. In 
the present form the limb is increased by the greater length of the femur than 
in either, but is shorter than that of the bird by the abbreviation of the meta- 
tarsals. The proportions would then remain about the same as in the bird, 
were it not that a head larger than in that class has evidently been borne 
upoft the cervical vertebrae, more as in the Kangaroo. It appears then that 
the increased length of the femur in Laelaps may be added to the proportions 
of the Kangaroo, thus giving a nearer equality between the lengths of the hind 
limb and the body and head together. The length Would then be seventeen 
feet, divided as follows : 

Ft In. 

Tail 8 6 

Body and neck 6 6 

Head 2 

Total 17 

This is probably the size of the Bamesboro in^lividual, which is in all pro- 
bability young, as the sacral vertebrae are entirely disunited. The phalange 
from Mississippi, above described, is very much larger than ^ny of the former, 
and may have belonged to an adult animal. In any case it indicates a gigantic 
reptile of twenty-three feet or more in length. 

The femur of the young individual is as long as that described by Owen 
(Palaeontographica) as belonging to Megalosaurus. As that genus was proba- 
bly more bulky anteriorly than Laelaps, its length, as compared with the 
dimensions of the hind limb, is greater. If, however, it approached Laelaps in 
proportions, as is probable, the length of thirty feet assigned to it appears too 
great. In fact it cannot have been larger than the Mississippi, or adult Laelaps 
aquilunguis. 

Thus the original estimate of the lengths of these carnivorous Dinosaurs 
is still further reduced. Owen accomplished part of this by estimating on the 
mammalian and rejecting the reptilian type ; the introduction of the avine 
element places the proportion at about the proper point in respect to the Gonio- 
poda at least. 

The elevation of the head of Laelaps would no doubt depend more upon the 
pleasure of the animal, than in a more quadrupedal form. Nine feet above 
the ground is a probable estimate for the young one, and twelve for the adnlt. 

Movements. — The mind will picture to itself the actions and habits of such 
strange monsters as the Dinosauria, and in respect to some of the genera there 
is considerable basis for speculation. 

That monsters walking on two posterior limbs have inhabited the earth, has 
been familiar to all since the publication, by Hitchcock and Deane, of the 
histories of the great foot-tracks of the Triassic Red Sandstone of the Connec- 
ticut valley. Such tracks have been discovered by Jno. Smock, in the same 
formation, in New Jersey, and by Dr. Chas. Hitchcock in Pennsylvania. Prof. 
Hitchcock ascribed the tracks described by him to birds. Prof. Agassiz* ex- 
presses the belief that they were made by vertebrates combining characters of 
existing classes, perhaps of reptiles and mammals, rather than by birds. Now 
a carnivorous Dinosaur probably allied to Laelaps, as proven by a portion of 



♦ Conlrib. Nat. Hist. U. S., 1857, vol. L 
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the jaw with teeth, in the Academy's Maseum, the Bathygnathns borealis 
of Leidy, has left its remains in the red sandstone of Prince Edward's Island, of 
the same age, and we safely conclnde that some of the large-clawed biped 
tracks of Hitchcock are those of that animal. Dr. Leidy has suspected that 
this would prove to be the case, as he asks^^ ^^ was this animal probably not one 
of the bipeds which made the so-called bird tracks in the sandstone of the 
Connecticut yalley ?" This enquiry was, after an examination of the form of 
Lielaps, answered in the affirmative.f I have ascribed these tracks to reptiles 
allied to Lselaps, and Huxley believes also that they were made by Dino- 
sauria.^ 

The creatures which strode along the flats of the Triassic estuary have been 
various in species and genera, as pointed ont by Hitchcock. Some were pure- 
ly biped ; some occasionally supported themselves on a pair of reduced fore- 
limbs. There are impressions where these creatures have squatted on their 
haunches. One can well imagine the singular effect which these huge grega- 
rious reptiles would produce, standing motionless, goblin-like, on a horizon 
lit by a full moon ; or lying with outstretched neck and ponderous haunches 
basking in the noonday sun; or marching or wading slowly along the water's 
edge, ready for a plunge at passing fishes or swimming reptiles. But in the 
active pursuit of terrestrial prey did such an animal as the Lselaps run like the 
Ostrich, or leap like the Kangaroo? So far as the Triassic tracks go, there is 
no evidence of leapers, only runners, fell upon an exhausted quarry. Or were 
they only carrion eaters, tearing and devouring the dead of age and disease ? 
Probably some were such, but the prehensile claws of Lselaps are like instru- 
ments for holding living prey. 

Lffilaps has a long femur ; those great leapers the Kangaroos have a short 
one ; the cursorial birds, however, have a similar form of femur, but they do 
not leap. So this fonn is not conclusive. The modern Iguanas have long 
femora, and they all progress by their simultaneous motion ,* they only leap ; 
but man with his long femur runs only. The question then does not depend 
on the form of the femur. 

I have suggested on a former occasion that Lselaps took enormous leaps and 
struck its prey with its hind limbs. I say, in describing it, " The small size of 
the fore limbs must have rendered them far less efficient as weapons than the 
hind feet, in an attack on such a creature as Hadrosaurus ; hence perhaps the 
latter were preferred in inflicting fatal wounds. The ornithic type of sacrum 
elucidated by Prof. Owen suggests a resemblance in the use of the limb.'' 

The lightness and hollowness of the bones of the Lxlaps arrest the attention. 
This is especially true of the long bones of the hind limbs ; those of the fore 
limbs have a less considerable medullary cavity. In this respect they are 
quite similar to those of Coelosaurus Leidy, of which its describer remarks, 
*Uhat the medullary cavity of the tibia is large, and the walls thin and 
dense," '< being intermediate in this respect between the characters of the 
mammals and birds." 

The mutual flexure, as well as the lightness and strength of the great femur 
and tibia, are altogether appropriate to great powers of leaping. The feet 
must have been elongate, whatever the form of the tarsi ; the phalanges, or 
finger bones, were slender, nearly as much so relatively as those of an eagle, 
while the great claws in which they terminated were relatively larger and more 
compressed than in the birds of prey. There was no provision for the retrac- 
tibility observed in the great carnivorous mammalia, but the size of the infe- 
rior basal tuberosity indicates the insertion of a great tendon of a powerful 
flexor muscle. The slight grooves at the base, and deeper one on each side 
of the phalange, suggest the usual horny sheath, which, prolonging the point 
of the claw, would give it a total length of eleven inches. 

* Journal Acad. Nat. Sciences, 1854, 329. 

t American Naturalist, 1867^7. Hay^s Medical News and Reporter, 1868. 

^Proceedings Royal Society, London, 1868, p. Natural Science Review, 1868. 
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e fore lim1)S must indeed have been of Tery little uae, and it is very diCE- 
■.a imagiae an animal running and geiziDg the prey it orertakea with the 
limb. If it were not & carrion feeder it tnuat have leaped. We are in- 
id by Hochst«tter,* that the Apterji leaps with the utmost ease over ob- 
two and three feet in height, that is, higher than its own bead. Hullej 
!5ts that the Cotapsognathus "bopped" along on its hind limbs. The 
of Laslaps is no objection lo its lenpiafi, for the giant extinct Eangaroos, 
opus a t i a 8 and titan, found in the poatpliocenea of Australia, did not 
ii fbort of these reptiles in ibis respect. We may add that Lslaps had 
!er alties, asL. macropus one-balf, and Ccelosaurus a n 1 1 q u u s one- 
1 or fifth the size, wboae remains, so far as they go, indicate an identity 
bit. Dealongchamps says of Prsciloplenrum backlandii, that it " could 
ct itself with prodigious force, as a spring which uubeoda itself ; but this 
I Dot bare been on a solid gurface, since the fore limbs are too weak to 
the shack of the fall of such a heavy body." Be supposed it to be marine 
habits, accustomed to battling a stormy sea. However, his objection to 
ig on land is obviated by understanding tbat progresiive movement was 
•Ay performed by the hind limbs. 

On the Origin of QBHB&&. 
BY EDWARD D. COPE, A.M. 

roduclioa. — The present fraginentarj essay is a portion of what other OC' 
.ton has prevented the author from completing. It does not therefore 
nt to a complete demonstration of the points in question, but it is hoped 
it ma; aid some in^a c las siti cation of facts with a reference to their signi- 
on. When all the vast array of facta in possession of the many more 
ed than the writer, are so arranged, a dtmonstration ai the origin of 
es may be looked for somewhere in the direction here attempted to be 

iclusiona of an; kind will scarcely be reached, either by anatomists who 
ct specific and generic characters, or secondly by systematlsta who in 
lanner neglect internal structure. Such will never perceive the system 

Analyiit of tht tuhgecl. 
latioDS ofallied genera, 
'irst I in adult age. 
iecond ; in relation to their development. 

K. On exact parallelism. 

3. On inexact or remote parallelism. 

y. On parallelism in higher groups. 

i. On tbe extent of parallelisms, 
r retardation and acceleration in generic characters, 
i'irst I metamorphoaes in adult age. 

a. Tbe developmental relations of generic and specific characters. 

B. Probable cases of transition. 

y. Ascertained cases of transition. 
Second ; earlier metamorphoses. 

/. The origin of inexact parallelisms. 

w Zestand Amer. Traosl.. ISl. 

night seem Inoredibla that either a\aaa should syslamatiBe with oonfldeiioe. yet » 

-'•~~-ned author nril«B even at the present da;^ " However, there ie acarcel; a »^ 

... JTonpel" Whe italics are our oim,) As though a system 
ay vuuH wniDu w oot based on the vABU A'uetur*, and ae though iamtr groups 
if visible in eitemal characters ; is a word, as tbeugh eiternal (muco-dermal, 
tc.) characters were not " aaatomlcal I" 
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in. Relations of higher groups. 
tt. Of homologous groups. 
^, Of heterology. 
y. Of mimetic analogy. 

IV. Of natural selection. 

a. As affecting class and ordinal characters. 
0. As affecting family characters. 
y. As affecting generic characters. 
J. As affecting specific characters. 
f. On metaphysical species. 

V. Of epochal relations. 

The laws which have regulated the successive creation of organic beings 
will be found to be of two kinds, as it appears to the writer. The first, that 
which has impelled matter to produce numberless ultimate types from com- 
mon origins ; second, that which expresses the mode or manner in which this 
first law has executed its course, from its commencement to its determined 
end, in the many cases before us. 

That a descent, with modifications, has progressed, from the beginning of 
the creation, is exceedingly probable. The best enumerations of facts and 
arguments in its favor are those of Darwin, as given in his various important 
works, The Origin of Species, etc. There are, however, some views respect- 
ing the laws of development on which he does not dwell, and which it is pro- 
posed here to point out.* 

In the first place, it is an undoubted fact that the origin of genera is a more 
distinct subject from the origin of species than has been supposed. 

A descent with modification involves continuous series of organic types 
through one or many geologic ages, and the co-existence of such parts of such 
various series at one time as the law of mutual adaptation may permit. 

These series, as now found, are of two kinds ; the uninterrupted line o^ 
specific, and the same uninterrupted line of generic characters. These are 
independent of each other, and have not, it appears to the writer, been de- 
veloped pari passu. As a general law it is proposed to render highly proba-< 
ble that the same specific form has existed through a succession of genera, and 
perhaps in different epochs of geologic time. 

With regard to the first law of development, as above proposed, no one has 
found means of discovering it, and perhaps no one ever will. It would 
answer such questions as this. What necessary coincidence of forces has 
resulted in the terminus of the series of fishes in the perches as its most 
specialized extreme ; or, of the Batrachia, in the fresh-water frogs, as its ulti- 
mum ; or, of the thrushes, among birds, as their highest extreme : in a word, 
what necessity resulted in man as the crown of the Mammalian series, instead of 
some other organic type ? Our only answer and law for these questions must 
be, the will of the Creator. 

The second law, of modes and means, has been represented to be that of 
natural |election by Darwin. This is, in brief, that the will of the animal, ap- 
plied to its body, in the search for means of subsistence and protection from 
injuries, gradually produces those features which are evidently adaptive in 
their nature. That, in addition, a disposition to a general variation on the 
part of species has been met by the greater or less adaptation of the results of 
such variation to the varying necessities of their respective situations. That 
the result of such conflict has been the extinction of those types that are not 
adapted to their immediate or changed conditions, and the preservation of 
those that are. 

In determining tfiose characters of plants and animals, which constitute them 
"What they are, we have, among others of higher import, those which constitute 
t&em species and those which constitute them genera. What we propose is : 
that of the latter, comparatively very few in the whole range of animals anA 
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B adap/aiitnu la eiUrnal 
nare of the same kind. 

regulated by adaptatioa 7 

18 awftre of these facta to some degree, bnt, bs already said, be does 

on them. Where he does, he does not attempt to account for them 
inciplc of natural selection. 

re, it appears to us, two laws of meaas and modw of derelopmenl. 
V of acceleration apd retardation. 11. The law of natural eelectloD. 
■ purpose to show that tbeae propositiona are distinct, and not one 

the other : in hrief, that while natuial selection operates bj- the 
ition of the fittest," retardation and acceleration act without aoy 

to " fitness " at all ; that instead of being controlled by fitness, 
controller of fitness. Perhaps all the characteristics supposed to 
er^lized groups from genera up [excepting, perhaps, families), to 
. evolved ander the first mode, combined with some interrentioa of 
], and that specific characters or ipedcs have heen CTolved br a com- 
if a lesser degree of the first with a greater degree of the second mode, 
se to bring fonrard some facts aod propositions in the present esisj 
e of the first mode. 

I. On the relaliont of nfarly allUd gtnera. 
he writer's views of the relations of genera have already been given 
le of an Essay on the Cyprinoid Fishes of Pennsylvania.* It js easy 

define isolated genera which have few immediate affines, but among 
secies of related forms the case is different. One priaciple, however, 
he conception and practice of all zoologists and botanists, which 
lains to analyse or explain. It is simply that they observe a saccee- 
itioa of groups, by which they pass from one type of structure to one 
other types, and the presence or absence of the steps in this succes- 
regard as definitions of the genera. 

ue that the reader will often End introduced into diagnoses of 
aracters which indicate nothing of this sort. It is often necessary, 

introduce characters which are nut peculiar to the genus character- 
le sake of distinguishing it from similar ones of other teria, but this 

imperfect state of the record. Moreover, the ability of the writer 
uish genera being thus tested, he too often fails by introducing 
I specific characters, or by indulging in an unnecessary redundancy. 

it may ba said that adjacent genera of the same series differ from 
t by but a single character; and generally, that the more remote 
harocters as numerous as the stages of their remove, 
cusely as, among the inorganic elements, we pass from the eicctro- 
lon-Oiidizing eitrei^e of the Halogens, with Fluorine as the eitrerae, 
ictro-positive, violently oxidizing extreme of the alkaline metals, 
reme is potassium, by steps whose relative position is measured or 
1 first by these tests; and as these steps have each their includeil 
odies, characterized by their successive relations on the l^ei level 
dinate range of characters. This principle is distinctly admitted by 
ogists;t those who deny It generally failing to perceive it because 
pt to guage a major scale by characters which are really the test of 
of the subordinate or included scales. It holds true of most of tbe 

organic beings; thus the class is a scale of orders, the order of 
will not now say that the tiibe is a scale of famiilies, as the case is 

modified, bat what is chiefly to be considered in this essay, is that 
is composed of one or several scales of genera. - 

iS. Soc, isee, from Proo. Acad. Nat Sci., Phil.. I 

..„. aaeseo o. Or ' ' ■* 

»lgende Belbe,— " Ihs a 
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Second. Now, the more nearly allied genera are, the more surely will these 
generic steps be found to fall into the direct line of the steps of the develop- 
ment of the highest, or that with the longest scale, the former being truly 
identical with the latter in generic characters? Less allied genera will oflTer 
an inexact or incomplete imitation of such identity, — some additional charac- 
ter being present to disturb it. Such genus belongs to another series, charac- 
terized by the disturbing feature, whose members, however, bear to each other 
the relation claimed above for such. 

The relation of genera, which are simply steps in one and the same line of 
development, may be called exact parallelism^ while that of those where one or 
more characters intervene in the maturity of either'the lower or higher genus 
to destroy identity, may be called incomplete parallelism. 

The latter relation has been dwelt on by Von Bar, Agassiz and other writers, 
bnt none have accepted the existence of exact parallelism^ or seen its important 
relation to the origin of genera. 

Third. That the lowest or most generalized terms or genera of a number of 
allied series, will stand to each other in a relation of exact parallelism. That 
is, if we trace each series of a number, up to its lowest or most generalized 
genus, the latter together will form a series, similar in kind to each of the sub- 
series ; t. e. each genus will be identical with the undeveloped conditions of 
that which progresses the farthest, in respect, of course, to the characters 
which define it as a series. « 

Those characters of the skeleton which we are accustomed to call embry- 
onic, are only so because they relate to the developmental succession witnessed 
in animals at the present time. Characters not so called now were probably 
as much so at one period now passed. Hence embryonic characters of the 
bony system do not, as I have often had occasion to observe, characterize the 
types of the highest rank, but only subordinate divisions of them. Thus the 
Elasmobranchs are probably repressed forms of groups of^ really higher 
grade than the bony fishes, or Teleostei, which may be known to us. In their 
early presence in the geologic series we have evidence of the first beginning of 
a higher type. 

In the same manner it has been discovered that the molecular constitution 
of the elementary substances do not characterize their highest or most distinct 
series, but rather the substances themselves within the lower group or family 
to which they belong. The gaseous, liquid and solid molecular conditions 
being characters distinguishing otherwise allied substances in the same way 
morphologically (we cannot say yet developmentally), as the cartilaginous, 
osseous and exostosed or dermosseous characters distinguish otherwise nearly 
allied genera. 

The ♦* family " group embraces one or many of such series. If we trace the 
series in several families to their simplest or most generalized terms or genera, 
and compare them, we will not find the relation to be one of exact parallelism 
in the series of the " order," so far as our present knowledge extends, but in a 
developmental sense, one of divergence from the commencement. 

If we could know the simplest known terms or family characters of a number 
of groups of families, or " orders," we would probably find them to represent 
a series of exact parallelism, though to find such simplest terms we must go 
far into past periods, since the higher the group the more extensive the range 
of its character, and the less likely to be found unmixed with additions and 
extensions, in modern times. 

Finally, the series of classes is in the relation of the essential characters of 
the same, as expressed in their now extinct, most generalized and simple repre- 
sentatives, also one of " exact parallelism." 

tt. Examples of exact parallelism. 
* In generic series. 

1. As an example we may take the genus Trachycephalus (Batrachia Anura). 
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ilied to it is the geani Osteocephatas, which diffen in the normal ei- 
'{ the croDiam not inToIriag the derm, oa ia the former. Close to this 
pii, where the foUj oaaificd Granium a not coTered by an eiostoais. 
□w Suftopi* ii Uflft, where the upper aorface of the craninm is doC 
It all, but ia a membranons roof OTer a great foDtanelte. Still mare 
:t u Hjleila,* which differs from Hjla in the absence of vomeripe teeth. 

gcauB Trachfcephalas, after losing i(a tail and braifthix, possesses all 
acters of thegeDDsHflellaand those of Hfla, either at or ja9t before the 
itale of the latter, a« the ethmoid bone ia not alwaj-a oaalGed in advance 
irietali. It soon, howeret, becomea a Scjtopia, next an Osteoeepbalns, 
lly a TrachycephaloB. U belongs aucceasivelj to Ibese genera, for an 
TB anatomical eiaminatioo has failed to reveal aaj characters by 
luring these stages, it conld be distinguished from these genera, 
t would be a false comparison to sa; that the joung of Tracbjcephalus 
nlical with the genua Agaljchnia, nbich in truth it resembles, be- 
at genus ia furnished with one other character, — the presence of a ver- 
lil, — and belong* to another series in conseiiuencc, which is represented 
rith our present imperfect knowledge, — or perhaps imperfect fauna, — 

genera only. 

slowest type of the near allies of our common fresh- water fraga is the 
anula, where the prefrontal hones are narrow strips on each side the 

cvtilage ; the ethmoid cartilage itself eatirel; unossified above, and 
erine I«eth ver; few and oo a small elevation. There are two apeciee, 
D i B and R. p a 1 m i p e a. The other species have the ethmoid carti- 
Iffied above, at least beneath the extremities of the frootoparieUla. 

of the latter moat llko Ranula possess the same type of narrow pro- 

aeparated by a broad area of cartilaginous ethmoid, and fasciculi of 
Of this type is Rana d e 1 a 1 a o d i i, and probably R. poroaissims 
of the South Ethiopian region. Other apeciea of the same type extend 
merine patches into llnea ; auch are R. maacarlensis, R.faaci- 
oiyrhynchus, R. gray i , and other South African species, 
refrontals are sub triangular, and approach each other more or leas in 
erouB species of North America and of the Regio Palitarctlca, while 
y the vomerine teeth are in fasciclea or rery short series. In tbe 
an Bana f u s c i g u 1 a the prefrontals unite on the median line, roof- 
' the ethmoid cartilage Euid reducing it, while the vomerine teelh are 

: species of the Palleo tropical region, Raoa tigrina, R. vittigera, 
nophlyctis, R. grunniena,R. heiadactyla,R. corrugs- 

brenbcrgii, R. gracilis, and the .Ethiopian R. occipitaliE, 
rontala not only unite solidly (the suture remaining on the mediau 
it extend and closely Gt to the fronto parietals. The vomerine aedes 
igthened ont into series. 
;he young of the latter type of Raon (I take as an example the K. ti- 

one of the most abundant and largest of Indian frogs) presents tie 
gular prefrontals neither in contact with each other or with the 
arietals, and the vomerine series is much reduced; in fact, it belongs 
Bpeots to the Palsearctic group. I have not examined younger speci' 
ut have no doubt tbey are like those of the Fal^arctic ; the latter, then, 
young stage, are precisely of the type of the .^Ethiopian Rana, with 
ate tetith tike the young of those of the same region with teeth in se- 
ce the prefrontals are still more reduced, becoming linear. Finally the 
;e of the Nearctic Raoa, after losing the larval tail, is the genus Ita- 
.ving linear prefrontals, minute vomerine teeth, and the ethmoid ring 

points of strncture are of generic quality, but I have not regarded aoj 
rtoH.earnaa m, not haWnf Relnhardt and LQtken's type of this senns, 
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group as sufficiently defined to be so regarded, except Rannla^ as the adults of 
some species appear not to be constant in possessing them. Thus a very large 
Rana catesbyana sometimes exhibits prefrontals in contact on the median 
line, while it is difficult to say whether R. areolata of North America is of 
the Nearctic type so much as of the .Ethiopian. Nerertheless the groups are 
generally quite geographically restricted. 

3. A similar relation exists between the genera Hyperolius, Staurois and 
Heteroglossa in respect to the prefrontal bones and the separation of the outer 
metatarsi, |ind — 

4. Between Ixalus, Rhacophorus and Polypedates also, in reference to vo- 
merine teeth, bifurcation of last phalange, and dermoossification of the cra- 
nium. 

5. When the larvae of certain species of Spelerpes possess branchiae, they 
also lack one digit of the hind foot, also the maxillary, nasal and prefrontal 
bones, and exhibit a broad continuous palatopterygoid arch, in close contact 
with the parasphenoid. The prootic is separated from the exoccipital by a 
membranous space, and the exoccipitals themselves are not yet united above 
the foramen magnum. There is at the same time a series of splenial teeth. 
Both ceratohyals are confluent, the posterior is present, and there are t)ut 
three superior hyoid arches. After they lose the branchiae, the hinder foot, 
which has four toes only for a time, grudually adds another at first rudimental 
digit, in the Mexican species ; in most North American species the fifth digit ap- 
pear^ at an early larval stage. Five digits are finally present in all Spelerpes. 

We have thus four combinations of the above characters, at different periods 
of the life history of certain (but not of all) of the species of Spelerpes. There 
exist four permanent series of species or genera, equivalent to these stages. 
The well-known " perennibranchiate " Necturus is nearly identical with the 
first, Batrachoseps with the second, the half-toed Spelerpes with the third, and 
the typical Spelerpes is the last. 

In one character of generic value only, do I find that Necturus differs from 
the early larval Spelerpes. It closes the premaxillary fontanelle with which 
it commences, by an approximation of the premaxillary spines, but not by a 
sntural union, as takes place in Amblystoma. It thus, in this one point, ad- 
vances a stage beyond the condition to which Spelerpes attains, though it 
may be a question whether such a closure without union should not be classed 
among the specific characters by which N. maculatus differs from the young 
of the various Spelerpes, as they do from each otjier. Characters of the latter 
kind are the following: in N. maculatus the frontals are more deeply 
emarginate behind ; it has little or no ala on the inferior keel of the caudal 
vertebrae, which is prominent in Spelerpes larvae. 

It may be that the parallelism in the case of Spelerpes is inexact by one 
character, and that a strictly developmental one ; or it may be regarded other- 
wise. 

6. It is well known that the Gervidse of the old world develope a basal snag 
of the antler (see Guvier, Ossem. Fossiles ; Gray, Gatal. Brit. Mus.) at the third 
year; a migority of those of the New World (genera Gariacus, Subulo) never 
develop it except in "abnormal" cases in the most vigorous maturity of the 
most northern Gariacus (G. virginianus); while the South American 
Subulo retains to adult age the simple horn of the second year of Ceivus. 

Among the higher Gervidae, Rusa and Axis never assume characters beyond 
an equivalent of the fourth year of Gervus. In Dama the characters are on the 
other hand assumed more rapidly than in Gervus, its third year corresponding 
to the fourth of the latter, and the development in after years of a broad plate 
of boHC, with points, being substituted for the addition of the corresponding 
snags, thus commencing another series. 

Retaming to the American deer, we have Blastocerus, whose antlers are 
identical with those of the fourth year of Gariacus. 
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udiiiduals of the geouB Cervas of the eecocid year do not beloDg to 
beuauae they have not aa jet their mature dentition. Rusa, however, 
:at with those Oervi whose dentition is complete before they gain the 
f the fifth year. When the first trace of a snag appears oa one beam 
!DS vir ginian ua, the dentition includes the fnll nnmber, bat there 
milk molars much worn and ready to be ihed. Perhaps the snag U 

d before these are displaced. If so, the Cariacna is never a Sobalo, 
; can be little doubt that the youog Blastocems belongs to^batgenns 
1 ttdnlt characters appear. 

ly states* that certain Peris sodactyle remainB containing a foot of a 
Dntained the teeth of a geous, Merychippua, which has the per- 
teeth of Equus, and the deciduous dentition of Anchitherium. He 
" the deciduous and permanent dentitions of both these genEra are 
trefore the new genua la in early life an Ancbitherum, and later in life 
Tse." This is therefore a cose of e»act parollelisoi, always proTiding 
Merychippus has not added to its immatnre Equine characters, others 
parte of the body, which inralidate the indentity. In the latter case, 
ill be an interfsting example of the "inexact parallelism." 
well known that the Cephalopoda form a number of series of re- 
: regularity, the advance being in the first place la the complication 
ds of the external margins of the septa, and in the second place in the 
' involution of one or both extremities of the shell to the spiral ; third, 
silion of the siphon. 

IS Hyatt, in an important essay on this aubject,^ points out that the 
)lex forms are in many cases identical with the undeveloped condi- 
he more complex. He says : " There is a direct connection betireen 
on of a shell in the completed cycle of the life of this order, and its 
ilopement. Those shells occupying the eitremes of the cycle " (ia 
he polar forms, being more embryonic than the intermediate forms.J 
epoch of the order is especially the era of rounded, and, in the ma- 
;he species, of nnornamented sheila with simple septa ; the second is 
r ornamentation, and the septa are steadily complicating ; in the third 
licalion of the septa, the ornanientation, and the nnmber of species, 
ice that of any other epoch, all combine to make it the zenith of de- 
nt in the order; the fourth is distinguishable from all the preceding 
L of retrogression in the form, and partially in the septa, 
our periods of the individual are similarly arranged, and hare com- 
haracteristics. As has been previously stated, the Brst is rounded 
th, with simple septa ; the second tnberculated, and the Sepia more 
:ed ; the tbird was the only one in which the aepla, form and orna- 
1 simultaneously attained the climax of iodividual complication ; the 
hen amounting; to anything more important than the loss of a few 
s, was marked by a retrogression of the whorl to a more tabular as- 
hy the partial degradation of the septa." 

lere quote an entirely antagonistic statement of Bronn's,| as follows ; 
lelopment of Lam el li branchiate molluscs " it ia not possible to esti- 
Buccessional changes of one genua by those of another, though nearly 
<o diverse are the most significant- relations in the manner of progress 

I. Acad. Nat ScL, ISM, p. T. 
-s Boston Boc. N.Hist, I8A0, 193. 

i here: "Although in regard to geoio^oal sequence und sCnu^nral position 
iltremea must be of higher geologicBl rank." The - higltaf exiiema Hill be 
Bolrwital rank according to flieeompleiityofatruetursBnd length of develop- 
le.whether iccame at llie middle or end ofthehtKtorf of the class In time. It, 
I the esse so A^r aa known, a decline has terminated the history of a class. ILa 
are loologlcslly Iok/t iliia iu> older odsb. Hence the adjactiie h^K is cnl; 
I to types of the latter kind, when used as synonymous with eitrcme. 
u. Ordnuogeo des Thleirelahe, ill, 14S. 
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among nearest allies. Therefore embryologic indications are throughout use- 
less in classification, and it is necessary to keep carefully separate the state- 
ments of obseryations on deyelopment of a given species, and not transfer 
8ach facts to the history of another species for the purpoft of completing it. 
We cannot even range these histories in conformity with family groups/' For 
US this statement, though no doubt largely true, is an indication of imperfec- 
tion, first, of knowledge of true affinities of recent, but especially of extinct 
adults, and second, of imperfection of knowledge of development. The posi* 
tion appears to be based on negative evidence, while the opposing can and 
I does stand on nothing but positive. 

L 0. Examples of the inexact parallelitm. 

I 1. The genera of the Batrachian family Scaphiopodidae form a series of steps 

differing a little more than as repressions or permanent primary conditions 
in the development of the highest.'*'' Thus two of the genera, which are North 
' American, maintain their tubas eustachii and t}'mpannm through life, while 
three European lose them at an early period. The three European genera also 
r advance beyond the larval character of the American in the ossification of the 

i basis of the ziphistemum into a broad style. Thus we have two series estab- 

I lished, which differ only in the two characters named. Each shows its devel • 

j opmentai steps in a similar manner, the European series extending further ; 

thus, — 
I European. North American, 

^ 1. Temporal fossa over arched. 

Gultripes. * * 

Temporal roof not ossified. 

2. Fronto-parietal bones ossified, involving 

derm. 

Pelobates. Scaphiopus. 

3. Fronto-parietals ossified, distinct from 

derm. 

* * (Unknown.) * * 

4. Fronto parietals not ossified, distinct 

from derm. 

I Didocns. Spea. 

1 In this case Didocns cannot be said to be identical as a genus with an un- 

developed stage of Gultripes, since while the cranium of the latter is in the 

' condition of Didocns it bears a long tail, and the limbs are but little developed. 

Nor is Didocns identical with the undeveloped condition of Pelobates, since 

I both cranium and limbs of the latter are developed before the tail is absorbed. 

Nor is Pelobates identical with the nndeveleped condition of CuUripes, since 
while the cranium of the latter is that of the former, the limbs and tail are still 
larval. The same relations exist between the other members of the family. 
The genus Scaphiopus is not an undeveloped form of Pelobates as to its audi- 
tory organs, for when the latter is identical with the former in this respect, it 
bears otherwise entirely larval characters. Nor is Spea an arrested Scaphio- 
pus, the relation being here precisely that between Didocns and Pelobates. 
Spea approaches more closely an arrested Didocns in all respects, but that 
when the latter posesses the auditory apparatnsf of the former, it is a larva in 
limbs and tail, and that it loses this apparatus before reaching the other 
characters of Spea. The relations of these genera, as compart with thosse of 
the Trachycephalns, Gystignatbidse and Bnfo series, may be represented as fol- 
lows : the lines represent the developmental scale of each. 

* See JoanuU Academy, IWfi, on Arcifera. 

fThe posMArioo of cavam tympani and tuha Eostachii in the undeveloped oonditioa of 
this geniu u only assumed from its close retation to Pelobates. 

X According to Bmch and Tschudl in Pelobates. I hare foand traces of the eiii«ta<*hian 
dlTerticuUi in a tailed Pelobates f us ens, whose tKKly measured 1 in. 4Un., fr<>in Mna. 
Peabody institute, Salem, Ifass. 
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This ia an example of tbe umpleil caic of 
iaeiact parallelism, as diatlagaished from Ibe 
eiBct paralleliem or identity. A» the fBiina 
of the present period ie bat a fragment, so tbe 
simple ineiact ia a more frequent relation 
than tbe eiact, while the more complex in- 
exact relation is still more common. Tbe 
greater tbe ineiactitade, tbe more frequentlj' 
do such parallels occor, till we haie thofe 

tbe parallelism between tbe different stages 
of Ihe development of the mammal, in the 
structure of the heart and and ongins of the 
aorta, and the eiistiug clasies of lertebrates. 
The relation of these facta to the origin of 
genera will be noted hereafter. 

It will be borne in mind that in the Sea- ' 
pbiopodidK tbe generic types are iden^csl 
for a long portion of their developmental his- 
tory. 

2. In both Perissodactytoas and Artiodac- 
tjloua Mammalia, certain types develop their 
family character of canines at the earliest ap- 
pearance of deniilion, alhera cot till a com* 
parativclj late period of life (Eqnus), and 
the extreme genera never produce them. 

3. Among Cetaceans the genus Orca main- 
tains a powerful and permanent seriea of 
teeth, which is an important generic charac- 
ter. In Belnga the aeries ia abed in old age, 
in Globiocepbalus, or tbe Caing whales, they 
are shed at middle age, while in the Balieuidie, 
of which the absence of teeth ia an essential 
character, these organs are developed and ab- 
sorbed dura^ fiBlal life (Eschricbt). Though 
the condition of the teeth is not of ayslem- 
atic value in tbe tivo named intermediate 
genera, it is the important feature in tbe his- 
tory of progreaa to such value. 

4. Among tbe tortoises, the TeetudinidB 
rapidly extend the ribs into a carapace, which 
fits closely tbe marginal bonea, while eqoallj 
early in life tbe elements of tbe sternum unite 
together. This is alao the caae with most Emj- 
didte ; among whose genera, however, we God 
the transitional scale. In Dermatemjfa and 
Batagur the carapace ia very late in allainiag 
ilB complete ossification, while the plastron is 
early finished. In Cbelydra, on the other 
band, while the carapace is ereu more slowly 
developed, the plastron is never free from its 
larval fontanellea. In the marine turtles 
neither plastron or carapace is ever com- 
pleted, while in the Trionycbidie the marginal 
hones are also entirely undeveloped. 

In order that this last illustration be a true 
one for the theory in qnestion, as applied to 
the famititi, these developmental cbaiactets 
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should be the true distinctiTe features of these families respectiyely. This, 
as is well known, they are not. The Gheloniids are characterized bj the 
fonn of their anterior limbs, which is in an adapted structure, while the Tes- 
tndinidae similarly are distinguished by an extreme opposite modification of 
foot-structure, adapted to an extreme difference of habit. Here there is an 
example of the co- working of both laws. Nevertheless, we only claim at pre- 
sent to show the derelopmental relation of genera of the same family and the 
same series. This we see among the Emydidre. 

5. In the important character of the scutellation of the tarsi among the 
Passerine birds, the " boot " appears early in life in the highest Oscines, later 
in the lower, and does not appear at all in the majority. In respect to the still 
more important feature of the long posterior plates which appear very early in 
most Oscines, in the Myiadestes type* they appear late, th ^ squamae remaining 
long, while the Glamatores never develop the plates, not advancing beyond the 
infantile squamous stage. 

6. It has been shown by Falconer that the genera of great Proboscidians 
form a remarkably regular and graded series, distinguished by their denti- 
tion. These are Dinotherium Kaup, Trilophodon Falc.,f Mastodon Guv., 
Pentalophodon Falc, Stegodon Falc, Loxodon F. Guv., and Elephas Linn. 
In the fii:st there are but two cross crests on the tliird molars, and a pair 
of permanent mandibular tusks ; in the second, three cross crests and man- 
dibular tusks only permanent in some males ; in the third, four cross crests 
and the mandibular tusks all deciduous; in the fourth, five cross crests 
on the third molar; tusks unknown. In Stegodon the tusks cease to ap- 
pear, the crests of the third molar become more numerous, and embrace 
between them, in the bottoms of the valleys, a strong deposit of cementum. 
In Loxodon the crests have the whole interspaces filled with cementum, while 
the same thing holds in Elephas, with a greatly increased number of cross 
crests, which become vertical laminie. The laminar character has become 
apparent from its rudimental condition in Stegodon. 

Now these are stages of development, though not in a continuous, single line. 
The shedding of the inferior tusks takes place earlier and earlier in the genera 
from Dinotherium, till they never appear in Stegodon. The molar teeth, it is 
well known, present, as they succeed each other from back to front, a regu- 
larly increasing number of transverse crests in the same species. Thus, in 
Trilophodon ohioticus the first molar presents but two, while the last 
presents six. The last molars of other genera present a very much increased 
number. What is it then, but that the increased number of crests in the third 
molar, definitive of these genera, is an acceleration of growth ; the fourth 
in Trilophodon is structurally third in Mastodon, and the fourth of Mas- 
todon being third in Pentalophodon, the fourth of Pentalophodon becoming 
third in Stegodon, and so to the end 7 This is confirmed from the proven fact of 
the disappearance of the premolars. They are fewer in Trilophodon^ than in 

*Baird, Review Birds N. America. 

t The genus Mastodon, as left by Cnvier, embraced two genera, as has been clearly shown 
by that excellent palseantologist, the late Dr. Falconer. He named these genera Trilopho- 
don and Tetralophodon. It appears to as that this was unnecessanr, as he was aware 
that Dr. Godman had nuned the American Mastodon Tetracaulodon from its sometimes 

Sirsistent inferior tasks, a character distinguishing it from the later genera of the series 
oagh not so trenchantly as the three crests of its third molar, as pointed oat by Fal- 
coner. As this groap was taken from the Cavierian Mastodon, it should retain 6odmiui*s 
name, for the T. ohioticus, the T. an^ust id ens and T. humboldii,while Cayier's 
name should be preserved for the remainder, vis., M.longirostris,M. borsoni M. 
arvernensis, etc, the TUralophodona of Falconer. * 

X The two-crested and first three-crested molars are usnally called milk molars, because 
early shed. As, however, they are not succeeded by any sabseqnent teeth, but are similar 
to those which lie behind them in the jaw, I cannot see why they are not true premolars 
Dr. Warren, in his monograph of Mastodon ohioticus, savs ^ This is called the third 
deeidnous tooth, bat why it is more entitled to this epithet tnan the two which follow H 
would be difficult to determine. Are not the first and second so-called permanent toeth 
equally deciduous, since they are shed, and leave the last permanent molar solitary v* 
V. p. 69. Flower says (Transac Royal Society, 1867. 638), "In the Dagong and in the ez> 
ifitmg elephants the successional process is limited to the incisor teeth.** 

1868.] 
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Dinotherium, and soon shed ; they are also early shed in Mastodon and Stego- 
don (insignis Falc. Caut.) and are not known to exist in the succeeding 
types ; the acceleration of succession of teeth has caused them to be entirely 
omitted. The young tooth of Elephas moreover is represented by a series of 
independent parallel laminae at first, which, when they unite, form a series of 
crests similar to the type of the genus Mastodon and others of the beginning 
of the series. The deposit of cementum takes place later, till the valleys are 
entirely filled up. Thus the relations of this part of the tooth structure in the 
series are also those of the successional growth of those of Elephas, or the ex- 
treme of the series. 

It would be only necessary to show that two distinct conditions in any of 
these respects occurred among the different individuals of the same species of 
any of these genera, to render a hypothesis of evolution a demonstrated fact. 

It must be here observed that great size indicates little or nothing as to 
zoological rank. It merely indicates the expenditure of a large amount^ of 
stored vegetative force in the individuals of the group, however limited, which 
exhibits it. The greatest species are often not far removed in affinity from the 
least ; thus there can be but little doubt that Elephants are not far removed 
from the Rodents, and the Rhinoceros is near the Cony. Indeed, in the same 
genus the most extraordinary diversity prevails, for we have a very small Ele- 
phant of Malta, and in the Miocene of Maryland a fin-back whale not so large 
as the new-born young of the fin-backs now living. Hence Prof. Dana's ob- 
jection^ to the developmental hypothesis, based on the great size of the 
primal Selachians and Ganoids, has but little weight. 

7. Ratbke has shown that the arteria ophthalmica of the higher Ophidians 
is originally a branch of the arteria cerebralis anterior, and that it later forms 
a connection with the arteria facialis. This connection increases in strength, 
while the other diminishes, until finally its supply of blood is derived from the 
facialis instead of the cerebralis. 

Rathke has also shown that the cerebral origin of this artery is continued 
through life in the three lowest suborders of the serpents, the Scolecophidia, 
Catodonta and Tortricina ; also in the next succeeding group, the Peropoda. 

8. In most serpents the left lung is never developed ; in such the pulmonary 
artery instead of being totally wanting, remains as a posterior aorta bow, con- 
nected with the aorta by a ductus botalli ; serpents without left lung being 
therefore identical in this respect with the embryonic type of those in which 
that lung exists. 

9. Dr. Lespes states that the optic region of the brain of blind cave Coleop- 
tera, examined by him, is similar in structure to that in the blind larvae of 
Coleoptera, whose imagos possess visual organs. 

f 10. Those Saurians, (tJromastix, etc.,) in which the premaxillary region 
is produced into a uniform cutting edge, are furnished during early stages 
with a series of premaxillary teeth, which become gradually fused and con- 
fluent with the alveolar margin. Hence other Acrodonts are equivalent, in 
this respect, to the young of Uroraastix, etc. The same thing occurs among the 
Scaroid and Labroid fishes. In this most natural family we find the ma- 
jority of generic forms provided with a normal complete dentition ; in others 
(Chaerops, Xiphochilus, Pseudodax, etc.,) the lateral teeth are gradually and 
normally replaced by a more or less cutting edge of the mandible ; and finally, 
in the Scarina and Odacina the entire mass of teeth and jaws are coalesced, 
forming a beak with sharp cutting edges, the single teeth being still visible in 
the true Scarus, while they have entirely disappeared in adult Pseudoscams 
and Odax.J Thus in dentition the adult Scarus is identical with not fully 
•developed Odax ; Chaerops with the teeth less confluent, equals a still younger 

• Manual of Geology, p. 

f See under section on acceleration and retardation. 

i Gunther on Hatteria, Philosophical Transactions, 1867, II. I had already noticed the 
l>eealiar development in Uromastijc, but not published it. 
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Stage of OdaX) while those with distinct teeth are the same in this point as 
the embryos of the highest^Odax, etc. I venture to predict that here will be 
found a long series of exact parallelUm, in which the different genera, resting 
exclusively on these dental characters, will be tbund to be idmtical generically 
with the various stages of the successively most advanced. 

11. Professor Agassiz states that the absence of ventral fins is characteristic 
of an embryonic condition of the Oyprinodont fishes. The genus Orestias 
does not progress beyond this stage in this one point. Probably the genus 
will be found which will only differ from Orestias in the presence of ventral 
fins. If so, Orestias will be identical with an . imperfect stage of that genus, 
if, as will probably be the case, the fins appear in the latter, after other struc- 
tures are fully completed. 

yy. ParallelUm in Higher QroupM. 

It is not to be anticipated that the series of genera exhibiting exact parallel- 
ism can embrace many such terms, since comparatively few stages in the de- 
velopmental condition of the same part in the highest, would bring us back to 
a larval condition, which, as far as we yet know, has no exact parallel among 
existing- genera. But it is to be believed that the lowest terms of a number 
of the most nearly allied of such series, do of themselves form another series 
of exact parallelisms. 

Thus exact parallelism between existing genera of mammals ceases with all 
characters which are larval or foetal only prior to the assumption of the adult 
dentition, since among the higher mammalia at least we know of no genus 
which, however similar to undeveloped stages of the higher, never loses the 
milk dentition. It is nevertheless an important fact that, among smooth 
brained mammals, or many of them, but one tooth of the second series ap- 
pears; and inasmuch as smooth brained forms of the higher orders have be- 
come extinct, it is not too much to anticipate that a type of permanent milk 
dentition will be found among the extinct forms of the same high orders. 

As an exflrmple of exact parallelism in series of series, I sel^t the follow- 
ing: 

1. in the Batrachian family Gystignathidae there are six groups or sets of 
genera. In the highest of these we have an ossified cranium and xiphistemum 
— 1. e. in the Cystignathi ; in the Pleurodemse the cranium is not ossified, thus 
representing the Cystignathi while incomplete ; in the Criniae the xiphister- 
num is cartilaginous, as well as the fron to-parietal region, being an equiva- 
lent of a still lower stage of the Cystignathi. From this simplest type we can 
find a rising series by a different combination of characters ; thus the Cera- 
tophydes add an osseous cranium to the incomplete xiphistemum, while two 
succeeding groups diverge from each other at the start, the Pseudes loosening 
the outer metatarsus in their development to maturity, while the Hylodes add 
by degrees a cross-limb to the last phalange. The Ceratophrydes and Criniae 
are stages in the development of these, but neither one of Ihem is a step in 
the development of the other. They are measured by adaptive characters 
purely. 

2. The whole suborder of the Anurous Batrachia, to which the above family 
belongs, the Arcifera, differs . from the suborder Raniformia by a character 
which distinguishes a primary stage of growth of the latter from its fully de- 
Tcloped form. That is, the Ranifonnia present, at one period of their devel- 
opment, a pair of parallel or over-lapping curved cartilages, connecting the 
the procoracoid and coracoid boqes, which subsequently unite and become a 
single, slender median, scarcely visible rod, while the bones named expand 
and meet. The first condition is the permanent and sole systematic character 
of the Arcifera.* 

* This may be readily understood by comparing my monograph of the Arcifera, Joum. 
Ac. NAt. Sci. PhiL, 1866, with Duges work, or Gegenbaur A Parker's memoirs on the shoul- 
der girdle. 
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ieetion. — It maj be objected bj those who bare obserred lome of then 
opmenUl relationa, that tbejr are eibibited b^ certain single BlraetDres 

and not by whole orgaDiims. These objectore must not foi^et that tbe 
ictioDS of those groap», whii h alone we have in one geological period 

relation of near aflinil;, eiiat in timglt charaelert only ; and tbat it is 
fore_ infinitel; probable that the higher gronps, wben we come to know 

rep'resenlatiTCB with the s&me campleteneaa, will prove to be separated 
ngie characters of difference a.lao. 

Tbe following table is here introdnced to illnstrale tbe relations of ^onpt 
tr than the preceding. Tbig is targelj meaenred b; tbe circalatory eye- 
not onl; as to the class relatione, hut also bb regards orders. Id its ten 
al portions it is, bowerer, definitiTe oframiliee at times.* [The reader is 
referred to the table commenciDg on p. 256,] 

.he reader will compare the history of tbe deTelopment of Tertebrates of 
lass or order, as those of Teleosts and the lizard by Lerebonllet, of the 
I and tortoise bj Ratbke and Agaseiz, and of the bird and mamnial bj 
Baer, he will End the most complete examples of the mexaa paralldum 
: lower types with the embryonic stages of the higher. A few points af« 
ted ns examples, from the historieB included in a few of the colnmns of the 
, and given at its end. 

ailar parallels may be fonnd to exist in the most beautiful manner be- 
1 the adnlt anatomy and structure of the urogenital apparatus within 
class of tbe series taken separately, as indicating ordinal relationship. 
department is, howcTcr, omitted for the present. 

an example of tbe homolofties derirable from the circulatory s/Btem, and 
e use of the preceding tabU, I give the following relations between the 

□f the origins of the aorta. f- 

i single Tentricle of Teleoslei is no doubt homologons with tbat of Lepi- 
ua, sod that of LepidoBiren. The arleria vttiae nalalorUe, which ia the 
logae of the A. pulmonalit of air breathers, issues in LepidoiteuB from 
ist vena braNchialii. thns receiring aerated blood from the gills In Lepi- 
:o it isbAb from tbe poiot of junction of two gilless and two gill-bearing 
branehialf, thus receiving mixed bine and red blood, or bine blood 
ether, when the branchiiE are not in functional activity. In Froteoa it 
! from the last vena biaDcbialie, where it receives the dttchu bolalli of the 
ding vein, which, when the gill is inactive, becomes a gillees aorta-bow, 
1 brings it only carbonized blood, which it readily aerates in the swim 
ler, now become a long. Tbe. venVicle is homologooB with tbe preced- 

In 3alamandera, where the subBtitulion of the accessory gill arches by 
uelui bolaiii, converts the arleria anii vrnK branchialei into " aorta-bows," 
l.^ii^Dion'iiii is given off from tbe posterior bow, and receives henceforth 
1 blood. In the Anura the origin is the same bat nearer tbe heart. Id 
lophidia it approaches tbe heart so far as to issue from the extremity of Ifaa 
IB arteriosus, which is now divided by an incomplete septum, one half 
>y<ng blood to the aorta raoti, and the other to the A. jmlmimali: This 
m was already preceded by a longitudinal valve with free margin in the 
a I As if to meet tbe coming event, a trace of ventricular septum 
Lrs at Ibe apex within. There can now be no qnestion of the homology 
e ventricles of tbe gar, and of the Ciecilia. But we have next tbe true 
lia. The Bnlbos arteriosus is split externally, as it already was inter- 
, hut it is first represented in most Tortoises by an adherent portion, one* 

lis sketch is not nearly complete, bnl is published In hopes of !le balne nielli to 
Its, It !■ complied iTom tlie works of Ueckel, Ralhke, Barkow, HOller, Byrtl, 
e. Btannlas and others, In connectioD with onmerooa dissections. 
ofeSBOr Agassis IConirlb. Ssl. Hist, U, S., 1 MB) stales that lbs vantriols of the Te»- 
lU " is no^ any more Identical with the one ventricle of flshes, than with (he two 
cles of worm blooded vertebrstai for In Bshes we Bnd only one vessel, tbe aorta, 
K fromlt. while in Tnrtles both the sorU end arlerlspulnionallB start together from 
Ve (hmbthls slaiement. which. If ima, U destrDCtlve (o the asserted hDmo]<^eaof 
roolatory system, cannot be aubstantisled, (or the reasons above given. 
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half being the now, to this point, independent arteria pulmonalis and the other 
the nearly split aorta roots. There can, I think, be little question of the exac- 
titude of the homology throughout. 

It is no less certain that the S'alamander* fulfils in its development the dif- 
ferent stages to its permanent one, and is identical in each stage, in respect to 
this pointy with the orders it represents at the time. This is true even of the long 
period during which it bears the long branchial appendages and (Contained 
arteries and veins which are not found in fishes ; it is then like the Pro- 
topterus, which has hyoid venous arches and appendages of those arches 
at the same time. The Tortoise f and Tropidonotus, X are also identical in 
their successive stages with the types already enumerated, the external or 
appendicular branchial vessels being omitted as belonging to the special serial 
development of the line of air-breathing Anallantoidans. The division of the 
bulbus arteriosus into three instead of two may indicate a case of inexact par' 
allelism^ but on the other hand it may be that the pulmonary partition is com- 
pleted a little before the aorta-root partition, thus passing through the Batra- 
chian permanent type. For explanations of inexactitude see under Part II. 
No doubt the Batracbian type of bulbus arteriosus is passed by many serpents 
less extreme and specialized than the Tropidonotus. 

The aortic and pulmonary divisions of the bulbus in the Ciecilia are not 
laterally placed, but one is dorsal and the other ventral, the one passing a 
little spirally to the right of the other. So the pulmonary division of the 
bulbus turns over to the right in the Anura. When the septum of the true 
reptiles appears it rises on the anterior wall of the ventricle till it is seen in 
Bunectes to meet the partition between the arteria pulmonalis and aorta-roof Sy 
and we have at once the right and left ventricles of the bird and mammal 
structurally and functionally. Thus are the two ventricles of man the same 
as the one ventricle of the fish, merely divided by a septum. { 

In the fissure of the aortic bulbus in the reptiles a spiral turn is again given, 
and in Testudo the one aorta-root issues behind the other. In the Crocodile 
the turn is still greater, and the right aorta-root issues to the left of the left 
root, and vice versa. In the birds we have lost the left root, and parallelism 
ceases with this change. In the mammalia the right root turns to the left, 
so that in the comparison of these classes the rule of Von Baer above quoted 
is true ; no mammal at present known is identical in a foetal stage with any 
fully grown bird, but with a foetus of the same, up to a certain point. But 
for both classes the parallelism of those below them holds true. 

But it is with the exact parallelism or identity of genera that we have to do 
in the present essay. That being established, the inexact parallelism between 
the modern representatives of higher groups, follows by a process of reduc- 
tion. 

/. The extent of parallelism. 

Prof. De Serres and others have stated it as their belief that the lower 
" branches " of the animal kingdom are identical with the undeveloped forms 
of the higher ; i. e. that the mollusc and articulate are not merely parallel 
with, but the same as the lower conditions of the vertebrate. The works of 
various embryologists as Yon Baer and Lereboullet, have shown this state- 
ment to be erroneous ^' and founded on false and deceptive appearances." The 
embryos of the four great branches of the animal kingdom appear to be dis- 
tinct in essential characters, from their first appearance. But Lereboullet, who, 
in his prize essay, has compared with care the development of the trout, pike, 

* Amblystoma. f Agassiz. X Bathke. 

2 Agassiz, I. c, denies the homology of the ventrioles of the turtle and mammal, but it 
appears to me erroneously. He says : " The fact that the great blood vessels (aorta and 
art. pulmonalis) start together from the cavum yenosum seems to prove that the two cavi- 
ties in the heart of turtles, which are by no means very marked, do not correspond to the 
two ventricles in mammalia and birds.'* 

1868.] 
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and perch of the Teleosts, with that of a Lacerta among reptiles, has failed 
to point out characters by which the embryos of the two vertebrate classes 
essentially differ, for a considerable period. It is trne, that as each and all of 
the species belong to i^idely different generic series, parallelism is of the kind 
to be called inexact or remote. But enough is known of embryology and palae- 
ontology to render it extremely probable that the historic predecessors of 
the types whose embryology Lereboullet studied, formed a series of parallels of 
the kind termed in this essay ezaet. 

Lereboullet states that a certain difference exists between the eggs of the 
fishes and those of the Lacerta. This is for us merely stating that the parents 
of the embryos differ, a fact which no one will contest. The same may be 
said of the elevated or depressed character of the surface of the vitellus on 
which the embryo reposes. 

Secondly, after the appearance of the embryo the Lacerta is furnished 
with the amnios and allantois, the Teliost not. This is certainly neither a 
generic, ordinal nor class character of the adult, for it is but temporary ; 
therefore in generic, ordinal and class characters the embryos of the Teliost 
and Reptile are still identical. It is a physiological character and not mor- 
phological, and therefore far the less likely to be a permanent one, even in 
embryos, under changed circumstances. The female of one of the species of 
Trachycephalus inverts the skin of the back at one season of the year to re- 
ceive her eggs, because she cannot lay them in the water ; the other species of 
the genus do not. The next genus in direct morphological llhe possesses a 
single species whose female does the same for the same reason ; but the rela- 
tions of these species and genera are zoologically the same as though this 
modification did not occur. Many such instances will occur to many natu- 
ralists. It is not pretended that they are as important as the presence of the 
allantois ; but they constitute a character no doubt similar in kind, and en- 
tirely at the service of the needs of the great system of morphological suc- 
cession. The same may be said of the vascular area of the Reptile. 

Lereboullet concludes his summary of the differences between the Teliost 
and Reptile, up to the period of completion of the heart, by saying " It is easy 
to perceive that all these differences, however important they may appear, are 
constituted by the accessory organs of the embryo, and do not modify the 
development of the latter, which progresses in reality exactly as in the fishes.'* 
He says the same previously, as to the relation of the «ame to the bird and 
mammal. 

We have then in the embryos of the lower vertebrates at a certain time in 
the history of each, an " exact parallelitm " or identity with the embryonic 
condition of the type which progresses to the next degree beyond it, and of all 
the other types which progress successively to more distant extremes. 

We have, however, so far, every reason to suppose that the embryos of the 
other branches of animals never present an exact parallelism with those of 
the vertebrAta. 

The embryo of the fish and that of the reptile and mammal may be said to 
be generically if not specifically identical up to the point where preparation 
for the aerial respiration of the latter appears. They each take different lines 
at this point. The fish diverges from the course of the reptile and proceeds 
to a different goal ; the «hark does the same, but proceed« a shorter distance, 
while the Dermopter scarcely leaves the point of departure. No doubt there 
have been types which never left this point, and whose pUm, or eireviatory ayttetn 
is identical with that of the embryo Reptile and Mammal. Such a typejuoae only 
Senerieally different from the reptile or mammal which had only taken the tucceediny 
*tep^ provided other structures were not super-added. 

^j comparing the development of types of different classes in certain featnres 
which are only ordinal or generic in meaning, very erroneous conclusions may 
be reached by the inexact student, as to the want of parallelism of classes to 
each other. Thus Rathke says of the development of the eve of the Tropi- 
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donotus at a certaia period, that it is far in advance of that of-the mammal at 
the same stage. Here, says the objector, is a case where their parallelisms do 
not coincide ; the mammal is really similar to a younger stage of the Reptile. 

But, in fact, the size of the eye is but a generic or family character ; if the 
development of the lemur had been compared with the snake, the mammal 
would have been found to be in advance ; if the mole, much farther behind. 
If the snake selected were the purblind Atractaspis, almost any mammal would 
have been in advance ; if, on the other hand, the great eyed Dipsas, but few 
mammalia would have been parallel to it. 

In a word, to find exMt paralleliam it is necessary to examine the closest 
allies. 

It is also of first importance to distinguish between the existence of generic or 
higher characters, and their condition under various circumstances of incHvidual 
life. If a foetal or larval character be conserved through the adult life of a 
type, it will be of course adapted to the functions of mature age. Thus the 
undeveloped character of the horns of the genus of deer, Rusa, are not accom- 
panied with the marks of individual youth of the corresponding stage of Cer- 
vus; its individuals are fully grown enid functionally perieci. The species of 
Hyla are not small and incapable of self preservation and reproduction, as is 
the corresponding stage of Trachycephalua ; they are functionally developed. 
The student need not be surprised, then, if, when identity or exact parallelism 
is asserted, he finds some difierences dependent on age and adaptation, for if be 
be an anatomist he need not be informed that a morphological relation consti- 
tutes types what they are, not a physiological. 

II. Of retardation and acceleration in generic charactert. 
First. Of adult metamorphotis. 

The question has necessarily arisen — have these remarkable relations between 
genera resulted from an arrangement of distinct generations according to a 
permanent scale of harmony, or have the same genetic series of individuals 
been made to assume the different positions, at the same or different periods of 
the earth's history.* 

Prof. Marcel de Serres proposed the theory of repressions of development to 
account for the existence of the lower groups of animals €u now existing^ an 
error easily exposed, as has been done by LerebouUet in his various important 
embryological writings. But little observation is sufficient to prove that a 
mammal is not a shark where it has five gill arches or aorta bows, nor a batra- 
chian where it has three, or a reptile where it has the two aorta-roots. This 
has been already sufficiently pointed out by Von Baer, who says there is 
" Kein Rede," (Jf such a theory as was afterwards proposed by de Serres. 
Thus are true the rules propounded by this author.f 3. " Each embryo of a 
given animal type, instead of passing through the other given animal found, 
diverges still more from it." 4. " In the basis, therefore, the embryo of a 
higher animal type is never identical with an inferior type, but with the em- 
bryo only of the latter." 

* Some naturalists seem to imagine that the demonstration of the existence of interme- 
diate types is only necessary to establish a developmental hypothesis. Thus Dr. Dohrn 
(Ann. Magaz. N. Hist., 18d8X writing of his discover^ of that most interesting genus Eage- 
reon, which combines characters of Neuroptera with those of Hemiptera, does not hesi- 
tate to say that it proves the truth of Darwin's theory. Now it appears to me that a-dem- 
onstration of the existence of a regularly graduated succession of types from the monad to 
man, would be only the mnor of a syllogism without its major, in evidence for develop- 
ment, so long as the proof of transition of one step into another is wanting ; and the idea 
that such a discovery coald establish a developmental theory is entirely unfounded. 
Indeed the reasoning in which some indulge — if we dare so call the spurious article— 
based on this premise alone, is unworthy cnr science. The successional relation of types, 
though a most important element in our argument, has been long known to many wbo 
give no sanction to the idea of development. 

t Entwickelungsgeschichte, 224. 
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I think that I have already made some progpress in proving that the near or 
true generic relationship is one of absolute developmental repression or 
advance. Palsdntologj shows that families and orders, as now existing, were 
preceded in time by groups which are synthetic or comprehensive, combining 
the common characters of modern generic series. This process of synthesis 
mast, it is obvious, if continued, result in the near approximation of the single 
representatives of the now numerous and diverse groups. There is every reason 
to believe that a backward view through time will show this to have prevailed 
throughout the vertebrata and other branches, as we already can in part prove. 
And I have no doubt that the synthetic types, which represent modern orders, 
have existed in a generic relationship subordinate to the plan of the synthetic 
class, and that the latter have existed as genera only, of the type of the great 
branch. This is not ideal. We only have to look to our extinct ganoids, 
Archegosaurs, Labyrinthodonts, Compsognathus, Archseopteryx, Ornitho- 
rhynchus, etc., to realize these facts. 

The first genera then formed a scale of which the members were identical 
with the undeveloped stages of the highest, and each to each according to 
their position. 

Such a series of antitypic groups having been thus established, our present 
knowledge will only permit us to suppose that the resulting and now existing 
kingdoms and classes of animals and plants were conceived by the Creator 
according to a plan of his own, according to his pleasure. That directions or 
lines of development towards these ends were ordained, and certain laws ap- 
plied for their realization. That these laws are the before-mentioned law of 

BITARDATION AVD ▲COBLBBi.TIOV ; and laW of NATURAL SBLEOTION. 

The first consists in a continual crowding backwards of the successive steps 
of individual development, so that the period of reproduction, while occurring 
periodically with the change of the year, falls later and later in the life his- 
tory of the species, conferring upon its offspring features in advance of those 
possessed by its predecessors, in the line already laid down partly by a 
prior suppression on a higher platform, and partly as above supposed, by 
the special creative plan. This progressive crowding back of stages is not, 
however, supposed to have progressed regularly. On the contrary, in the de- 
velopment of all animals there are well-known periods when the most impor- 
tant transitions are accomplished in an incredibly short space of time, (as the 
passage of man through the stages of the aorta bows, and the production of 
limbs in Batrachia Anura;) while other transitions occupy long periods, and 
apparently little progress is made. 

The rapid change is called metamorphosis ; the intervening stages may be 
called larval or pupal. The most familiar examples are those which come 
latest in life, and hence are most easily observed, as in the insects and frogs. 
When, during the substationary period, the species reproduces, a constancy 
of type is the result ; when the metamorphosis only appears at the period of 
reproduction a protean type is the result; when the metamorphosis is crowded 
back to an earlier period of life, then we have another persistent type, but a 
new genus of a higher grade than its predecessor. 

In reviewing many examples evervwhere coming under the eye of the natu- 
ralist, it is easy to perceive what would constitute a plastic and what a eon^ 
tened condition of generic, or even of specific form. 

As one or more periods in the life of every species is characterized by a 
greater rapidity of development (or metamorphosis) than the remainder, so in 
proportion to the approximation of such a period to the epoch of maturity or 
reproduction, is the offspring liable to variation. During the periods corres- 
ponding to those between the rapid metahmorphoses the characters of the genus 
would be preserved unaltered, though the period of change would be ever 
approaching. 

Hence the transformation of genera may have been rapid and abrupt, and 
the intervening periods of persistency very long ; for it is ever true that the 
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microcosm is a parallel or repetition of the microcosm in matter and mind. 
As the derelopment of the indiridoal, so the derelopment of the genus. 
We may add — so the development of the whole of organized beings. 

These metamorphoses may be fitly compared to those in the molecolar con- 
stitution of matter. The force of cohesion between the atoms of a Taper 
steadily increases with descending temperature, and in a regular ratio, till a 
given point is reached, when a sudden metamorphosis to a denser, or liquid 
condition takes place. Nor have we reason to believe, with regard to many 
substances, that there is any parallel relation between the temperature and 
the molecular constitution before or after the metamorphosis takes place. 
So the temperature continuing to descend, the molecular character of the 
liquid remains unchanged until the via eoruervatrix suddenly giving way at the 
ordained point, a solid is the result. Thus while the change is really progress- 
ing the external features remain unchanged at other than those points, which 
may be called expression points. 

Now the expression point of a new generic type is reached when its appearance 
in the adult falls so far prior to the period of reproduction as to transmit it to 
the offspring and to their descendants, until another expression point of pro- 
gress be reached. 

Thus a developmental succession does not so obliterate the lines drawn 
around nature's types as to render our system ineffectual as an expression of 
them. 

The successional acceleration or retardation in metamorphosis may be best 
illustrated in the cases selected above, by the following tables. These are 
taken, it will be remembered, from the Bufonidse and Hylidse as examples of 
*^ exact parallelism;" three are now added from the Ranidse and Discoglos^ 
sidap. The case of " inexact parallelism" is that of the Scaphiopodidae. 

Whether they are cases of acceleration or retardation can only be deter- 
mined by reference to the palseontolog}' of the respective groups, or a careful 
comparison of times of metamorphosis. In the case of the Discoglossidse I 
suspect it to be retardation, as the highest genus is extinct. The others I 
shall arrange with them for temporary convenience. Were I dealing with a 
group of Ganoids, I should imagine the process to be retardation, as this 
group is going out of existence. On the other hand, were they higher 
Oscine birds we might imagine the case to be reversed. 
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• A parotold gland of small Blee is added here, but is not generic aa compared with Bom- 
binator, as ^e latter has collections of crypts on the same region and over the body. . 
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In the preceding diagrams each horizontal column represents the life history 
of the individuals of each genus. The line of dots, stars, etc., represents 
the same developmental stage of each, aa it appears earlier or later in the life 
of the individuals. The point of crossing the breeding period i^ that at 
which the character is rendered permanent. When th«e change falls on this 
period the character is not generic, as in Izalus, Tab. II. The period of losing 
the tail,''like that of breeding, is represented as occurring at nearly the same 
time in the history of every genus, as it is generally seasonal. Tet this is not 
always so, and like the other characters has onost likely had its period of 
shifting. Compare difference of time of development, for instance, of the 
frontal and prefrontal bones in Tabs. I. and IV. The coipparison of the adalt 
stages of the less developed genera, at the tops of t^e columns, with the 
larval conditions of those more fully developed, may be traced in the absence 
of characters which appear in the latter. I haje convinced myself of the 
accuracy of the above relations by the examination of many skeletons and 
wet preparations of adults and larva;. 

The tables* are representations of nature, and not ideal sketches. It is to 
be noted as remarkable, that the advance throughout so many diverse groups 
is in the same directiony viz., to complete or excessive ossification of the cra- 
nium ; and this identity of progress might be readily shown by adding other 
characters, were it not that the tables would become too complex for con- 
venience. 

Has any such traruition from genus to genus ever hem seen to occur f 

It must of course take place during the life of the individuals of a species, 
and probably at dififerent times during the lives of different individuals, de- 
pendent on their relative vigor. In our view, ordinary metamorphosis is such 
a change, and we have stated its bearing in this form, that *' every character 
distinguishing suborders, families and genera is to be found among the indi- 
viduals of some species, living or extinct, to mark new varieties or stages of 
growth." 

«t. T*he developmental relation of generic to specific characters. 

For the xelation of the law of retardation and acceleration to specific cl^ar- 
acters we will look to development again. While the young of Trachycepha- 
luB are successively different genera, they preserve most of their specific char- 
acters so as not to be mistaken. Agassiz says of the development of the 
North American turtles,f '^I do not know a turtle which does not exhibU 
marked specific peculiarities long before its generic characters are fully devel- 
oped." The same thing can be said of the characters of our salamanders, 
whose specific marks appear before their generic, or even fainily characters. 
I suspect that this will be found to be a universal law. 

It also follows, if a developmental process, as proposed, has existed, 
that at times the change of generic type has taken place morfi rapidly than that of 

* Notes on the tables.— I. I oharacterlied a genus Zaphrissa (^oum. A. N. S., 1866) from 
the Brannkohle ^miocene) of Prussia, as ditferent f^om Liitbnia, on the ground of the 
presence of a fontanelle in the exostosed frontoparietal bones. This combination of 
characters is very improbable, and appeared so at the time ; but the appearance of the 
specimen Is quite clear in this respect. I think, however,' it must be the result of lojnry, 
and that the roof has been partially carried away. 

Tab. II. Polypedates is here restricted to P. maculatus and P. quadrilineatus. The 
other species are referred to Bhacophorus, which has not hitherto rested on any proper 
basis ; the asserted character— the palmation of the hands'— being oxie quite graduated 
from species to species among Hyiss. Cfttromanttf, Peters, is referred to the same, ajB its 
character is not strongly marked and is visible in other jujijewes. Fcpr similar rBa9onB 
X^toman<t« is referred to Ixalus. 

Tab. IV. In each of series II and III two series are mingled for the sake of comparing 
the structures of the prefontal bones. Thus Heteroglossa, Staurois, Hyk>rana and jTry- 
pheropsis are one series, and Hyperolius and Hylambiates members of apojther. 

t Contrib. N. Hist. United States, I., p. 391. Note. 
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* 

^edfie^* and that one and the same tpeeiea {if origin be the definition^) has^ in the 
natural suceetsion, existed in more than one genus. 

Apart from any question of origin, so soon as a species ,8hould assume a 
new generic character it ceases, of course, to be specifically the same as other 
indiriduals which have not assumed it. If supposed distinctness of origin be, 
however, a test of specific difference, we shall then have to contend with the 
paradox of the same species belonging to two different genera at one and the 
same time. 

It follows, therefoce, in our interpretation of nature, that groups defined by 
coloration alone are not to be regarded as genera, as is done by some orni- 
thologists and entomologists. They are simply groups of species in which 
distinctive generic characters had not appeared up to the period of repro- 
duction. Inasmuch as in development certain specific characters appear first, 
among them part or all of the coloration pattern, it is obvious that the latter 
do not belong to the generic category. The employment of such characters 
then, in this sense, is only to commence reversing the terms generic and 
specific, and to inaugurate the process of regarding each species as type of a 
peparate jgenus. 

p. Of probable eases of transition. 

Thus the transition between the toothed and edentulous conditions in Ceta- 
cea takes place in the ordinary growth of the individuals of the genus Glo- 
biocephalus, and the transition between the ossified and non-ossified types of 
Chelonia occurs during the life of the individuals of the genus Dermatemys. 

But in attempting to demonstrate this proposition we must bring forward 
facts of another kind. The anti-developmentalists are accustomed to put 
such changes aside, as part of the necessary history of established types ; hence 
we will not appeal to such. 

J. The frog Ranula affinis, of South America, was described by Peters 
jas probably a climatal variety of European Bana temporaria. In this 
he is supported by the fact that the specific characters do not differ more 
than would characterize it as a local variety, were it an inhabitant of Europe, 
^ut X have found that it differs generically in the non-ossification of the 
etlimoid bone, as has been confirmed by Steindachner, and represents an 
embryonic condition of the same bone in Bana* It is in fact an undeveloped 
^ana. That this is a true genus is confirmed by many specimens, by an addi- 
tional species (R. pal mi pes), and by the fact that the allied genus Trypher- 
opsis, embraci;ag three species in the same region, differs in the s^me way from 
the otherwise identical genus of the Old World, Hylorana. 

2. The South African Sanrians Chamsesaur^ a n g u i n a, and Mancus m a* 
crolepis, are very closely allied in specific characters in all respects, though 
distinct. They have one important ground of generic distinction ; the latter 
l^as one pair of limbs less than the former. They are rudimental in Ghamae-r 
^aura, and the disappearance in Mancus is but another step in the same di- 
rection. The difference in specific charficters is of much less degree. 

3. In the genus Gelestus there are numerous species, which range from ^ 
slender, snake-like form with weak limbs, to stouter, strong-limbed forms with 
a more saurian build. Among these the Haytian G. phoxinusis well dis- 
guished by form and coloration. An allied genus from the same region is 
Panolopus, which in specific characters approaches the 0. phoxinus very 
closely, much more so than any Gelestus (one species possibly excepted). Bu^ 
in generic characters it is distinguished by the loss Qi ali its toes and the non- 
separation of nine plates on the end of the muzzle. The genus Diploglossus, 
on the other hand, occupying a superior place on account of the division of 
the frontonasal into three, is, in specific characters (of D. monotropis) muc^ 

• See Proceedings Academy, 1867, p. 88, where I observe that generic 9haracter0 $sp 
probably less inherent than s^ecifie. 
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closer to the stout Celesti than the species of the latter genus are among 
themselves. 

4. T.he Gronias nigrilabris is a Silurid, which in specific characters 
more nearly resembles the Amiurus 1 7 n x, than the latter does the A. albidns 
and many other species of the genus. The A. 1 7 n x is found in the same 
streams. The important generic character, the absence of e7es, is, however, 
its constant feature (in three specimens known to naturalists, others to fisher- 
men). 

5. The Cinclidium granulatum, a large tree toad of Brazil, resembles 
in all its characters the Centrotelma geographicum. The specific differ- 
ences between them amount to almost nothing, but both sexes of the former 
grow larger and are furnished with a generic peculiarit7 in the addition' of 
some phalanges to the thumb. ^ 

6. The Auk Sagmatorrhina suckle7i Cass, is stated* to resemble in plumage 
and all its characters the Ceratorh7ncha m o n o c e r a t a, as to be not distinguish- 
able, even as a TBriet7 from it, except b7 the striking generic characters. In 
the latter a concave bone-like process rises from above the nostril, and an 
accessor7 piece is found in the S7mph7sis mandibuli, both wanting in the 
genus Sagmatorrhina. 

7. The Oporornis a g i 1 i s Baird, a North American bird of the Tanager 
famil7, resembles ver7 closel7 in form, color and habits, the adjacent species 
of the adjacent genus Geothl7pis. While its specific characters are thus very 
close to Geothlypis tephrocotis, it differs in the generic feature of a longer 
wing. B7 this it is associated, and properl7 so, with another species, 0. 
f o rmos us, which has the general color and habits of species of M7iodi- 
octes (M. canadensis), the next related genus. 

8. The following fact I g^ve on the authorit7 of Prof. Leid7, who will pub- 
lish it in his forthcoming work on- the extinct mammalia of Nebraska, etc. 

Three species of Oreodon occur in the miocene strata; the7 are a larger, a 
medium and a small sized species. In the Pliocene beds above them the7 are 
represented b7 three species of Mer7ch7us, which are in all respects known, 
identical specificall7 with the three preceding. Each one ma7 thus be said to 
be more nearl7 allied to the species of the other genus than to its fellow of ^he 
same gen as, in specific characters. But each, on the other hand, differs from 
each in generic characters. The teeth of Mer7ch7us are more prismatic, have 
longer crowns and shorter roots, approaching the sheep, as Oreodon does the 
deer.f 

9. The North American Centrarchoid, Hemioplites simulans, in specific 
characters is most closel7 allied to the Enneacanthus guttatus Morris.* 
It has however one or two distinctive specific features, but it differs as to genus 
in having one less dorsal spine and one more anal spine, characters in the direct 
line of succession of genera to Centrarchus and H7peristius. Now the lack 
of one of its dorsal spines is not an uncommon variation in the Enneacanthus, 
but the anal is never known to change. There is, however, apparentl7 no 
reason, as far as ph7sical causes are concerned, wh7 it should not tend to 
vary as much as the dorsal. The lack of this tendenc7 constitutes Hemio- 
plites, a genus distinct from Enneacanthus, at the pruent time. 

■ I.I I i I II I , 

* By Ck)ues Monograph of Alcidsd. Proo. Acad. Phila., 1868, p. 34. 

t This phenomenon suggests an explanation on the score of adaptation, which the other 
cases do not. The existence during the later period of a tougher material of diet, woald 
increase the rapidity of wearing 01 the crown of the tooth, and require a longer crown 
and greater rapidity of protrusion. This necessitates a diminution of the basal shouldsr 
and shortening of the roots, producing the prismatic form aforesaid. The deer browse 
on forest foliage, which is more tender, while the Gavicomia grase tlie grasses, which 
contain, as is known, a greater amount of silex ; hence the more rapid attrition of the 
tooth. 

This may have been the case with the two extinct genera; the different periods daring 
which they lived may have seen a change from forest to prairie. (It is not intended to 
insinuate that the species of the two genera are necessarily of the same or any givea 
number.) 
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Those naturalists (who are not a few) who will be disposed on this accoant 
to deny generic rank to Hemioplites, will hare, on the same grounds, to unite 
each succeeding step till they embrace the " series/' and no doubt at the same 
time belie a considerable amount of their own work already done. 

10. The Coreopsis discoideaT. and O , yar. anomala Graj, is much more 
nearly allied to Bidens frondosa than to other species of its own genus, 
and the latter is nearer to it than to other species •f Bidens. It differs chiefly, 
if not altogether, in the generic character : the barbs of the achenia are di- 
rected upwards ; those of the Bidens downwards. 

From these and many other such instances it may be derived : That the 
nearest specie* of adjacent genera are more nearly allied in specific characters than 
the most diverse species of the same genus, 

1 1 . While Taxodium distichumand Glyptostrobus europseus, conifers of 
North America and of Eastern Asia, respectively, are readily distinguished by 
generic peculiarities of their cones ; in specific characters they appear to be 
identical.* 

Confirmatory of this proposition is the statement of Parker :f " In tracing 
out the almost infinite varieties of the modifications of any one specific type 
of shelled Rhizopod, my friend, Prof. Rupert Jones and I found that like va- 
rieties of distinct species are mtxh nearer in shape and appearance than unlike va- 
rieties of the same essential species." (It is not unlikely that species should here 
be read genus and variety species, though the latter may not fulfil the require- 
ments in regard to distinctiveness observed among higher animals. In types 
like the Rhizopod, forms of this grade may not be really differentiated. Their 
enormous geographical range would suggest this, if nothing else.) 

Objection. — A class of objectors to the preceding explanation of the rela- 
tions in question, will ascribe them to hybridization. They have already done 
so to considerable extent among the Teleosts, (see the writings of Yon Siebold, 
Steindachner and Gunther). That hybrids exist in nature will be denied by 
none, but that they are usual or abundant is not a probable condition of a 
creation regulated by such order as ours is. The tendency to modify in given 
lines of generic series, if admitted, will account for many of the cases regard- 
ed as hybrids by the above authors, for it is to be remarked in many cases how 
tiie generic characters are strikingly affected, and are chiefly used in guessing 
•at thQ parentage. This is among Cyprinids so much the case that their is 
scarce an example of a hybrid between two species of the same genus brought 
forward, but often between species of different genera. 

If any two forms should hybridize freely, the circumstance should prevent 
their recognition as distinct species. 

y Ascertained eases of transition. 

This naturally suggests that in accordance with the theory of apceleration 
and retardation, a transition can take place in the life history of species. Have 
we any means of proving this suspicion ? 

1. The genus Ameiva (Saurians of South America) has been composed of 
species of moderate size furnished with acutely tricuspid teeth. Teius, on the 
other hand, embraces very large species with the molars obtusely rounded 
and of the grinding type. These genera are generally held to be well founded 
at present. 1 find, however, that in Ameiva p 1 e i i, which is the largest species 
of the genus, that in adults the greater part of the maxillary and mandibular 
teeth lose their cusps, become rounded, then obtuse, and finally like those of 
Teius. While young, they are true Ameivse. Strangely enough the A. p 1 e i i, 
from Porto Rico, acquires but three such obtuse teeth when of the size of the 
other (St. Croixj forms. In youth the teeth of all are as in other Ameivse. 
Here is a case or transition from one genus to another in the same species. 

* See Meehan, Proc. Amer. Ass. Adv. Sci. 1868. Newberry, Ann. Lyo., N. T., 1868. 
t Transac. ZooL Soc., London, 1864, 151. 
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2. Id the importaat characters of the poseesslon of braQchifie, of maxillary 
bones, and of ossified vertebrs, the tailed Batrachia presents a series of a ris- 
ing scale, measured by their successively earlier assumption. Thus Salaman- 
dra at ra* produces living young, which have already lost the brancbise; S. 
maculosa living young with branchiae ; Plethodon f produces young from 
eggs which bear branchia) but a short time, and do not use them functionally ; 
Desmognathus nigra uses them during a very short aquatic life ; D. f u s ca 
and other Salamanders maintains them longer, while Spelerpes preserves them 
till full length is nearly reached. Finally species of Amblystoma reproduce 
while carrying branchiae, thus transmitting this feature to their young as an 
adult character And it is a very significant fact that Spelerpes, which bears 
branchiae longest, next to Amblystoma, is associated in the same zoological 
region with a genus (Necturus) which differs from its four-toed form (Batra- 
chosepsj), in nothing more than the possession of the osseous and branchial 
characters of its larva, In a permanent and reproducing condition. That this 
is a genus, to be one day converted into Batrachoseps by an acceleration of its 
metamorphosis, or that has been derived from it by the reverse process, I am 
much inclined to believe. In support of this I quote the following examination 
into the time of change of the species of Amblystoma from my essay on that 
genus.§ 

*' The great difference between the deferent species, and between individbals 
of the same species in this respecjt, may be illustrated by the following com- 
parison between the size of the animals at the time of losing the branchiae 
so far as known, and that to which they ultimately attain. 

Species. Size at los& of branchiae. Average full size. 

A. jeffersoniannm, 
A. punctatum, 
A. conspersum, 
A. opacum, 
A. texense, 
A. microstomum, 
A. talpoideum, 
A. paroticum, ^ 

A. tigrinum, 

A. mavortiumi 
A. mexicanum. 

The last species, though not uncommon in collections, is not known to pass 
through its metamorphoses in its native country, but reproduces as a larva, 
and is therefore type of the genus Siredon of Wagler, Guvier, Owen and others. 
The larva of A. m a v o r t i u m in like manner reproduces, but their offspring 
have in the Jardin des Plantes and at Yale College undergone an early meta- 
morphosis. [| 

Here is a case where all the species but two change their generic characters; 
one changes* them or not, according to circumstances, and one does not change 
them at all. What are the probabilities respecting the change in the first set 
of species ? 

* See Schreibers Isis, 1833, 527 : KosUiker, Zeitaohr. t Wissensoh. Zoologie, Iz, 464. 

j Baird Iconographic Encyelopeedia, Wyman, Cope. 

X See Cope, Joarn. Ao. Nat. ScL, Phila., 1866. 

i Proceed. Academy, 1867. 

I Through the kindness of Prof. Duroeril, I have received both larvffi and adult of the 
■pedes here noted, and observed by him. The larva is as he states, Siredon liehenoidet of 
&ird, while the adult is his Ambiyatoma.m av o r t i u m, not A. tigrinnm(— luridum) 
as $iao supposed by DumeriL 
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As we know from the experiments of Hogg, Dam^ril and others that met- 
amorphosis is greatly hastened or delayed by the conditions of temperature 
and light, whai would not be the effect on such a protean species of a change 
of topographical'situation, sucl^ as the eleyation or depression of the land? 
And I have no hesitation in saying that if the peculiarities of series of indi- 
yiduals of A. tigrinum and A. mavortium, in the respects above 
enumerated, were permanent, they would characterize th6se series as species, 
as completely as any that zoologists are accustomed to recognize. For the 
evidences on this head, see the discussions of those species in my monograph. 

The experiments of Hogg above alluded to, are as follows, as given by him 
in the Annals and Magazine of Natural History. 

He placed a number of impregnated ova of f^ogs in vessels arranjced at reg- 
ular distances from the light, in a cave. The lessening degrees of light were 
of course accompanied by a corresponding but much less rapid decline in 
temperature. The resulting effects on the metamorphosis may be tabulated 
as follows : 
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3. The reproduction of some species of insects before they complete their 
metamorphosis is a well-known fact, and it is particularly to the point that, 
in many of them, some individuals do attain to their full development, while 
the many do not. Westwood says,* " two British species of this family (the 
Reduviidae), Prostemma guttulaand Coranus subapterus, are interest- 
ing on account of their being generally found in an undeveloped state, the 
latter being either entirely apterous or with the fore-wings rudimental, 
although occasionally met with having the fore-wings completely developed. 
'* 1 think," says Spinola, " that the presence of wings and their development de- 
pends on the climate," and in speaking of Oncocephalus gri-seus, he says 
" the influence of the northern climate appears to have arrested the develop- 
ment of the organs of flight." It will be seen that I have referred elsewhere 
that I have noticed that it is especially in hot seasons that certain species 
acquire, while the circumstance noticed respecting the ordinary occurrence of 
winged specimens of Microcoelia in the West indies is confirmatory of the 
same opinion." 

4. It is now known that certain Orthoptera do not get«through their meta- 
morphosis in time for the period of reproduction, and hence never or in rare 
instances only develope more than a short distance beyond the pupa state. 

5. My friend, P. R. Uhler, tells me of an example among Hemiptera of 
the genus Velia. The species V. rivulorum Fab., and V. c u r r e n s* of 
Europe, are only distinguished by the developmental feature of the presence 
of wings in one, and their absence in the other. Another species of the tropi- 
cal region of the West Indies, Halobates americanus Uhler, is furnished 
with wings, while its individuals which occur abundantly in North America 
have been generally supposed to lack them. Individuals, however, no doubt 
occur whose developments is so far accelerated as to permit them to acquire 
wings before the period of reproduction, since one such has been found by 
Uhler. 

* Uhler informs me that Amyot's asserted color characters are not reliable. 
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These wing characters are in many cases generic, it appears to the writer; 
and the fact that they differ without corresponding specific differences, is 
important evidence as to the origin of genera. 

6. The females of the Lepidopterous genns Thyridopteryx never develope 
beyond the papa state, according to the same authority, before reproduction ; 
they are reproducing pupae, so far as the external characters concerned in me- 
tamorphosis go. In other words, the latter have been retarded, while the re- 
productive system and others have progpressed. Now generic characters are 
seen in the first, not in the last. The influence of the males is sufficient to 
prevent more than a part of the offspring from being retarded in the same 
manner. 

I have selected a few of this class of facts which have come before my 
mind during the present writing, as drawn mainly from my own experience. 
How many more of the same purport ^ould be found by search through the 
great literature of science or in the field of nature, may be readily imagined. 
I have no doubt that the field of Entomology especially will furnish a great 
number of evidences of the theory of acceleration and retardation, especially 
among the insects with active pupae. 

Finally, having already stated the law according to which these pro- 
cesses naturally take place, I quote the. following significant language of 
Hyatt in the above quoted essay on the Cephalopoda, as approaching nearer 
to the " law of acceleration and retardation," than any thing I have found 
written. He says: | 

" In other words there is an increasing concentration of the adult charac- 
teristics of lower species, in the young of higher species, and a consequent dis- 
placement of other embryonic features, which had themselves, also, previously 
belonged to the adult periods of still lower forms." 

The preceding propositions have been formulated as follows ; a few addi- 
tions being now made : 

I. That genera form series indicated by successional differences of struc- 
tural character, so that one extreme of such series is very different from the 
other, by the regular addition or subtraction of characters, step by step.f 

II. That one extreme of such series is a more generalized type, nearly ap- 
proaching in characters the corresponding extreme of other series. 

III. That the other extreme of such series is excessively modified and spe- 
cialized, and so diverging from all other forms as to admit of no type of form 
beyond it. J 

IV. That the peculiarities presented by such extremes are either only in part 
or not at all of the nature of adaptations to the external life of the type.J 

Y. That rudimental organs are undeveloped or degraded conditions of the 
respective characters developed or obliterated in the extreme of the series. 

YI. That the differences between genera of the same natural series are only 
in the single modi^cations of those characters which characterize the ex- 
treme of that series. 

YII. That the relations of the genera of a primary series, are those of the 
different steps in the development of the individuals of the extreme genus ab 
ovo {Von Baer, Agatsiz) (with sometimes the addition of special adaptive 
features??) 

YIII. That the presence, radimental condition, or absence of a given generic 
character can be accounted for on the hypothesis of a greater rapidity of de- 

* On Insects, II, 473. 

t St. Hilafre, Owen, Agassis, Dumiril. 

X Dana on Gephalization ; Leconte. 

g Owen on Getacea, Trans. Zool. Soc, Lon., 1666, 44. Leconte on Garabide, Trans. Amer. 
Philos. Soc, 1S63, 364. 
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Telopment in the indiyiduals of the species of the extreme type, such stimulus 
being more and more vigorous in the individuals of the types as we advance 
towards the same, or by a reversed impulse of development, where the ex- 
treme is characterized by absence or '< mutilation " of characters. 

IX. And that as the character of the genus at the period of reproduction of 
its species, is that which is perpetuated ; 

X. So the character of the genus has been first inferior, then protean, and 
then advanced, as the metamorphosis has been by a retrograde movement in 
time, posterior to, at, or anterior to the period of reproduction. 

XI. That it therefore results that there is one primary structural type in- 
volved in such a series of species, which is made to present at any given 
period in its Geologic history that appearance of succession of genera or- 
dained by Creative Power. 

/. On th€ origin of inezaet paralleliim. 

The hypothesis can only be demonstrated in case of exact parallelism. If 
proven in these, it readily accounts for the cases of inexact parallelism^ which 
are of course in any single period vastly in the majority. First take the case 
of simple inexact parallelism. A series of individuals of the genus Didocus un- 
dergo the metamorphosis of the cranial structure earlier and earlier in life, 
commencing by completing the ossification of the perichondrium of the fronto- 
parietal region in fall age, until at last it becomes completed as early as the 
period of reproduction. Heretofore the adult offspring have appeared daring 
a long period, invariably characterized by the larval cranium, but like now 
producing like, this development springs into new power, and the offspring 
ossify the cranial bones far earlier than their immediate predecessors ; in a 
word, the genus Pelobates has been created 1 At this state of progress Di- 
docus is an undeveloped Pelobates. 

Let us, however, suppose the '< acceleration " of development of the cranial 
bones still to progress. The character appears now soon after the ordinary 
metamorphosis has been passed, and now a little before. The identity of Di- 
docus with the undeveloped Pelobates is thereupon lost 1 

So may have been the relations between Pelobates and Cultripes. Peloba- 
tes was probably once identical with the undeveloped Cultripes, but the same 
•acceleration has concentrated the characters more rapidly than the other 
larval stages, leaving Pelobates behind. 

This I conceive to be the explanation of this relation : when the parallel- 
ism is inexact by two steps, as in Spea to Didocus, by the obliterated ear and 
ossified xiphisternum. The continued concentration of characters has been 
carried to earlier stages till the identity exists in the adult state of neither one, 
but at a period of larval life of both, shortly preceding the adult period of the 
lower. The relations between the Amblystomidae and Plethodontidae, which 
I have elsewhere'*^ pointed out, have probably had their origin in this way. 

If we attempt to prove the identity of the modern mammalian foetal circu- 
lation with that of the modern adult fish, we may find nearly an exact parallel 
in this respect, as it is the basis of class distinction ; but in other respects the 
identity will not exist, rendering the parallel inexact or remote. The structure 
of the origins of the aorta is at one time identical with that of the shark, 
with one exception — in the former but four aorta-bows appear together ; in the 
latter five. In the former the first disappears as the fifth comes into being. 
This is simply a continuation of acceleration. The first generalized representa- 
tive of the Mammalia lost the first aorta-bow towards the latter part of its 
growth, and became the next genus in advance of the selachian. The fact 
that these bows do not appear exactly simultaneously, but rather successively, 
renders it necessary that in a regularly shortening period of possession of 

« Jour. Ac Nat Scl, Phil., 1866^ 100. 
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transitory characters, one such, as the existence of the first aorta root, should 
vanish before the appearance of a permanent, the fifth, in the more specialized 
types, where acceleration reaches its maximum. This is indicated by the fact 
that in the Batrachia, where the acceleration has not attained so high a degree, 
the first and fifth aorta-bows coexist for some time, though the first and second 
disappear before maturity. 

So also with the splitting of the bulbuls arteriosus. As in the Batrachia, the 
pulmonary ductus communis only is to be separated, the remaining bulbus is 
divided by a long valve or incomplete septum, tracing the division of the 
aorta roots. In the serpent (Rathke), this division is so accelerated as to ap- 
pear at nearly the same time as the septum of the pulmonary duct. In the 
mammal, on the other hand, while the division of the aorta root takes place 
as soon as in the last, the pulmonary septum is accelerated so as to appear 
long before the first named. Hence in the septa in the serpent, the singular 
anomaly seems to present, of the mammal passing through the Batrachian 
stage while the serpent, a nearer relative, does not.* If, however, we take the 
less typical serpent, we will find the aortic septum to appear a little later, thus 
giving the Batrachian type, and if we reverse the order of time, so that the 
succession becomes one of retardations, we will find the same known ratio 
will bring us to an identity under all circumstances. 

This then is the explanation of the divergence and want of " exact parallel- 
ism " which is observed in comparing the developmental histories of all types 
not most closely allied. It has not^ according to our theory, always been a diver- 
gence, but was at a prior epoch in e&ch case a relation of " exact parallelism," 
the lower type a repressed higher; the former identical with one of the stages 
of the latter. But the process which has produced this relation, continued, 
has of necessity destroyed it, so that the exact parallelism has always been a 
temporary relation, and one shifting over the face of the system. 

III. Of higher groups. 
First ; comparison of the cotemporary. 

Having now admitted a developmental succession of genera, and second, that 
this has progressed more rapidly at certain times in the earth's history than 
any modification of specific forms, the hypothesis already . broached nat- 
urally comes up. Has such transformation of typesj generic or higher, taken 
place in any degree simultaneous ly, throughout a great number of species f An 
affirmative answer to such a proposition is absolutely necessary to its accep- 
tance as expressing the phenomena exhibited by geological succession of types. 
Let us try to answer the question put in a closer form. Rave the same 
species been transferred from one geologic epoch to another by a change of. 
generic form ; and has not the genus been transferred from one epoch to 
another under change of ordinal type ? and as a consequence the same species ? 

As a reply, I propose to render the affirmative of th« first of these questions 
highly probable. 

Paljeontology only will be able to answer this question conclusively, though 
as we have abundant evidence that the relations of species to genera and other 
higher groups were the same then as now, we may look to the present status 
as furnishing important evidence on the subject. We are turned at once to 
the probable history of development in the separate zoological areas of the 
earth's surface. The question may be asked. Are the present zoological regions 
on an equal plane as to the geologic relations of their faunae,, or are they re- 
lated as the different subdivisions of a geologic period in time? 

I have on a former occasion asserted that the latter of these propositions 
was true.f 

*Thi8 is the wsy indeed in which it is stated by Bathke, EntwickelnngsgeBchicfate der 
Natter p. 164. 

t On Arciferous Anura, Journ. Ac Nat. Sci., 1866, 108. 
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«. Of homologous groups^ 

Natarallj following the admission of a developmental succession of organic 
beings, is the question of its relation to the different surfaces of land and 
water on th« earth. The following considerations bear on this subject. 

Among the higher groups of animals can be detected series ^^ homologous " 
on the same principle as the alcohols (? compound radicals) and their deriva- 
tiyes ; and the component types of each can be, and have been in many in- 
stances, shown to be '' heterologous," as are the ethers, mercaptans, aldehydes, 
acids, etc. Among >fammalia two partly homologous series have been pointed 
out, Implacentialia and Placentialia ]* possibly such are the types Altrices and 
Pracseoces among Aves ; of a lesser grade in this class are the parallel series 
of PullastraB and GalUnae, of Clamatores and Oscines. Among Tortoises I 
have alluded to the Pleufodira as compared with the remainder of the order, 
already parallelized by Wagler ; and of lesser grades, the series among Lacer- 
tilia of Acrodonta and Iguania, parallelized by Dum^ril and Bibron, and of 
Teidse and Lacertidae, compared by Wiegmann. I have discovered a full paral* 
lelism between the Raniform and Arciferous Anura. It is carried out between 
the Characini ani^ a group of remaining Physostomous Fishes, perhaps not yet 
well defined ; it is exhibited between the orders Diptera and Hymenoptera 
among insects. Non6 of these comparisons can be allowed, of course, without 
the most searching anatomical and embryological analysis. 

This heterology is what Swainson and others •called '* analogy " as dis- 
tinguished from affinity. It generally relates genera of different zoological 
regions. Mimetic analogy, on the contrary, relates genera of the same region ; 
it is a superficial imitation which has occurred to critical biologists, and is of 
much interest, though as yet but little investigated. It has as yet been ob- 
served in external characters only, but occurs in internal also ; it has been 
accounted for in the first case by the supposed immunity from enemies arising 
from resemblance to well defended types. No such explanation will, however, 
answer in the latter case. I believe such coincidences express merely the de- 
velopmental type common to many heterologous series of a given Zoological 
<* Region ,*" this will be alluded to a few pages later. 

We naturally inquire, is there anything in the food, the vegetatiou, or the 
temperature to account for this apparent diversity in the different regions ? 
Are there not carnivora, herbivora, seed-eaters,.in8ectivores, and tree climbers, 
where game and grass, seeds and insects and forests grow the world over ? 
We answer undoubtedly there are, and these adaptations to food and climate 
are indeed as nothing in the general plan of creation, for every type of every 
age has performed these functions successively. 

/?. Of Heterology, ' 

This relation will be exhibited by a few examples from groups known to 
the writer, commencing with the Batrachia Anura. 

Ranifobmbs. Abcifebi. 

External metatarsal free. 

Aquatic. Rana. Pseudis. 

Metatars. shovel. Hoplobatrachns. Mixophyes. 

External metatarsal attached. 

Feet webbed. 

Metatars. shovel. Pyxicephalus. Tomopterna. 

Arboreal ; vom. teeth. Leptopelis. Hyla. 

" no " " Hyperolius. Hylella. 

Subarboreal. Hylambates. Nototrema. 

Feet not webbed. 
Terrestrial. Cassina. Oystignathus. 

<< spurred, ^emimantis. Gomphobates. 
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Comparing the genera 1a a general phytiologieal sense we may parallelize 
farther. 
Aquatic, with digital dilatations. 

Heteroglossa. Acris. 

The same kind of parallels exist between the prima^ groups of the Testtt- 
dinata, as follows : 

GbYPTODIBA. PIiXUBODIBA. 

Five complete pairs of bones across the plastron. 

Plearosternidae. Stemothaerld®. 

Fonr pairs of bones across plastron ; not more than two phalanges on all toes. 

TestudinidsB. Pelomedusid&e. 

Three phalanges on most digits ; 

Zygomatic arch ; no parieto-mastoid. 

Emydidae. Podocnemidldae, 

Temporal fossa orerroofed by parietal. 

Macrochelys. FodocnemiSp. 

No zygoma ] a parieto-mastoid arch. 

* * * ♦ HydraspididsB. 

If we compare the peculiarities [of generic structure merely with refermioe 
to their adaptation to the animals habits, we will see the following : 

Gutptodiba. Pliuboduu* 

Feet reduced fox. terrestrial progress. 

Testudinidtt. Pelomedusldn. 

Feet normal. 
Anterior lobe of sternum moreable. 

Cistudo. Stemotheerus, 

Cinosternum, 
Anterior lobe fixed. 
Neck Tery elongate. 

Trionychidse. Ghelodina. 

Neck shorter ; aquatic. 
Temporal fossa open. 

Emydidse in gen. Hydraspi4id8e. 

Temporal fossa oyer-roofed. 

Cheloniidie. Podocnemifl. 

The parallels between the genera of the American Iguanidse and the old 
world AgamidsB are similarly quite close* 

Iguakida. Agamidjb. 

Abdominal ribs. 

Polychrus. * * 

No abdominal ribs. 
Ribs greatly prolonged into a lateral wing. 

* * Draco. 

Bibs not prolonged. 
Arboreal types, generally compressed. 

A dorsal and caudal fin supported by bony rays. 

Basiliscus (no fem. pores) Lophura (pores.) 
No yertebral fin. 
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No femoral pores. 

Form slender, scales in Calotes. 1 Lamanctus. 

equal series, Broncbocela. / 

Form elongate ; eyebrows ' 
elevated, tail compress- 
ed. Gonjocephalus. Ophrjoessa. 

Form stouter, scales less 
regular. Hypsibates. Tiaris. 

Femoral ports. 
Low crested ; sinall 

hyoid disk. Brachylophus. Diporophora. 

High crested ; large 

hyoid disc. Iguana. Physignathus. 

Tail with spinous whorls. Cyclura. * * 

Terrestrial types of flattened form. 

Femoral'pores. 
Tail with whorls of 

spiny scales. Hoplocercus. Uromastlx. 

Tail long, simple ; soales 

small. Orotaphytus. Liolepis. 

TaU simple, scales • large. Sceloporus. * * 

No femoral pores ; preanal pores. 
Tail with whorls of 

spines. * * Stellio. 

Tail simple, not elongate, 

ear open. Proctotretus. Agama. 

Neither femoral nor anal pores. 

Much flattened, tail short, scales irregular. 

Ear exposed. Phrynosoma. Moloch. 

Bax concealed. (Doliosaurus, s. g.) | Me^oc^'^uS!'^ 

A similar parallel may be drawn between the American Teidai, and the old 
world Lacertidse, and in fact between all the families of the Lacertilia Leptog- 
lossa. I have added to these for comparison two families of the Typbloph- 
thalmi. E&ch family embraces one or more series, and these exhibit a re- 
markable similarity in the relative development of the limbs and digits; among 
the higher groups the parallelisms lie in the srrangevient, — as greater or less 
separation, of the head shields. The Scincidas are cosmopolite ; the Gym- 
nophthalmidae, which have the eyelids of their foetus, are Australian,- the Sep- 
sidae, either larval or senile in head shields, are mostly Ethiopian. 

The first comparison of these groups was made by Wiegmann (Herpetolo- 
gia Mexicana,) who employed, however, only the SeinCids? and Lseertide, and 
could not include the many types made known since his day. 

From the class Aves I have selected only the homologous series of the Cla- 
natorial and Oscine Passeres. Naturalists more fully acquainted with the 
genera could probably increase the examples of heterology largely. Each 
group furnishes us with carnivorous, insectivorous and frugivorous forms ] 
each with walkers, climbers, and sedentary genera } each with butcher-birds-, 
thrashes, warblers (not in song !), wrens and fly-eatcbers. Each and all of . 
these types are teUologieally necessary to any country complete in the wealth 
of nature, and to each geological period. 

1868.] 



1 



m 



JUii 



lJl 



ill 



4 






li 



lilt 



il 



1 



J 



ri 3^ s'' ; S I 4 



[00. 



NATUKATi SCIENCES OF PHILADELPHIA. 285 

Glahatobba. Oscinbs. 

I. Tree-climbers, with long hind toe and tail feathers stiffened and acute. 

Dendrocolaptida, Certhiicbe, 

II. Terrestrial in part, with the tertials as long as the primarj quills. 
Geobatidse. MotaMidak, 

III. Tree-perchers with hooked bill, graduating from powerful- to medium 
and slender. 

Formieariidx. Turdida, 

« 

Thamnophilua, Bill strongest, hooked. Laniua. 

Formicarius, " moderate. Turdtu. 

Formicivora, " weak. Sylvia. 

Rhamphocxmiu, " slender (wrens). Troglodyte*, 

lY. Flj-catchers with flat bill and weak legs ; wait for their prey and take 
it on the wing. 

Tyrannida. MweUapa et aff. 

y. Flat-billed berrj and fruit eaters. 

CotmgidsR, BombyeiUidtB, 

From the Mammalia the well-known series of the Marsupialia and Placen- 
tialia maj be chosen. 

Plaobntialia. Marsupialia. 

I. Toes unguiculate, in normal number ; sectorial teeth ; t. e,, one or more 
molars with one or no internal tubercles ; canines strong : 

Cahiivora, Sarcophaga,* 

I. Digitigrade. 

Toes 5 — 4. 

b. Numerous sectorial tuberculars. 

. Tubercular molars ^. 
Canidse. ^ * » 

Tubercular molars j (upper incisors more numer- 
ous in some). 

* * Thylacinidae. 

II. Plantigrade ; molars tubercular. 
a. Posterior molars 4. 

* * Dasjuridae. 

aa. Posterior molars ^. 
Ursidae. '^ ♦ « 

II. Toes unguiculate; molars with, more than one row of pointed tubercles; 
canines weak or none ,* incisors large. 

Irueetivora, Entomophaga, 

a. True molars j, toes 4 — 5. 
Tail naked. 
Gymnnra. Didelphys. 

Tail hairy. 
Cladobates. Myoictis. 

lY. Molars with transverse crests, no canines ,- tusk-like incisors ,* pairs of 
limbs of similar proportions. 



* Flower and Krefft show that the supposed camiyerous Thylaooleo Ow. is allied to 
Hypsiprymos, and probably similar in habits. 
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JProboiddia. D^>rotodontid«. 

Two inferior ineiBon ; molan with two cross-crestB ; size huge. 
a. Two mdimental lateral incisors abore. 
* ♦ Diprotodos. 

aa, 70ne pair of incisors onlj abore ; a tnmk. 
DinotherinnL 



y . No canines ; two pairs of cutting incisors. 

a. Three true molars. 
ModcfUuL. 

aa, Fonr true molars. 

* « 



* « 

Rhiwpkaga, 



The parallels are in this case yerj imperfect in details, and but few wortby 
of the name can be made. They are, howerer, illustratire of a remote hetero- 
logy, snflScientlj remarkable to have claimed the notice of naturalists for manjr 
years.* I also have little doubt but that future palaeontological discoyeries 
will increase the number of parallels, but bring to light truly heterologoos 
generic teims of the Marsupial series. Predictions of this kind have been ob 
many occasions fulfilled (e. g., some of D'Orbigny's among the Cephalopoda), 
and I look with confidence to the ultimate demonstration of that heterology 
here, which has been already seen in the Batrachia and Reptilia. 

The homologous groups of the Catarrhine and Platyrrhine Quadrnmana are 
measured as follows : 





Catarrhim. 


FUgfyrrJanL 


Tailless. 


Andropithecus. 


« 




Simla. 


* 




Hylobates. 


* 


Tail short. 


Gynocephalns. 


* 




Macacus. 


Brachynrns. 


Long tail. 






Thumb developed. 








Cereopitheeus. 


Lagothriz. 
Mycetes. 


Thumb mdimentid. 








Semnopithecus. 


Brachyteles. 


Thumb none. 








Golobns. 


Ateles. 



I append two homologous series, represented by the Nautilea and the Ammo- 
nites of the Tetrabranchiate Cephalopoda, which are distinguished, the first 
by the simple septa and the siphon central or marginal ventral ; and the second 
by the complex and folded septa and siphon central or marginal dorsal. The 
parallelisms have been noted by Barrande, Bronn, and many conchologistSf 
who can furnish a much more full table than the following, from the most re- 
cent sources : 



Nautili. 
Orthoceraa. 



A. The shell straight, unwound. 



Cyrtoceras, \ 



B. The shell more or less curved or wound. 
«. Simply curved. 



Phragmoceras 



Ammoititis. 
Bacnlitea. 

Tozoceras. 



dUL, A more or less straight portioa, folded on the remaisder. 
0, Folded portion in close contact with remainder. 



* We owe very many observations on the Marsupiate to Owen. 
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Ascocerfts. Ptychoceras. 

$$, Folded portions not in contact. 
? . ? Hamites. 

oteut. One extremitj gpirallj wound, the volutions not in contact* 

)?. Extremitj of the shell prolonged beyond the wound portion. 

Lituites. Ancyloceras. 

^/9. Extremitj not prolonged in a line. 

y. The spiral flat. 
Gyroceras. Crioceras. 

yy. The spiral elevated (heliciform). 
Trochoeerus. Turrilites. 

ctfltase. Spiral turns of the shell in contact. 

^. Extremity prolonged in line beyond the spiral. 

* * Scaphiteg. 

fifi. Extremity not prolonged beyond spiral. 
Nautilus. Ammonites. 

We may now consider the question of the origin of these higher groups. 
In the first place, we mast lay down the proposition that the eharaetert wfueh 
eoftititute group* *' higher" in the companion of rank (we do not of coarse mean 
higher in the same line, as we say higher genus in a familyi or higher order 
in a class) are such solely from their being more eomprehentive^ or present through'^ 
out a greater range of epedet. 

What is true, therefore, in respect to characters of genera, is likely to be 
true in respect to characters of higher groups, such as we have been consider- 
ing in the preceding pages. Believing, then, that a new genus has been es- 
tablished, by the transition of a number of species of a preceding genus in 
order, without necessary loss of specific characters, I think the same process 
may have established the suborders and orders in question. That is, that a large 
number of genera have near the same tinUj in past or present geological history ^ passed 
into another suborder or order by the assumption or loss of the character or charac" 
tera of that to which they were transferred^ and that without necessary loss of their 
generic characters, 

I will cite a probable case of this kind, the facts of which I have already 
adduced. 

It has already been shown that the genera of six of the families of the Ba* 
trachia Anura form series characterized by the successive stages of ossifica'* 
tion of the skull, terminating in a dermoossified condition, with over-roofed 
temporal fosses. That in nearly all the other families similar relations be- 
tween genera exist, but are nowhere carried so far. The character attained 
by all the first series is now only generic, bat should all the genera of each of 
the six families assume this character in time, as is necessary in accordance 
with a development hypothesis, it would at once possess a new and higher 
importance, and would become ordinal or otherwise superior. It would define 
a series homologous with all those types which had not attained it. This 
character of the over-roofing of^the temporal fossso has actually attained a 
family significance among the Testudinata, — 0. ^., aa defining the marine 
turtles ; and similar characters are found by Owen to characterize the 
Labyrinthodontian order of Batrachi».* 

Agassiz has pointed out a similar and more extended case, in the Hetero^ 
cereal and Homocercal ganoids. Had we not so many of the closest approxi- 
mations between members of these groups, they would stand in the systems 

. M ill M 

^Tlie roof here alluded to by Owen Inoludes some two distinct bones not known in the 
arch of the Anara, and therefore difibrent. It is, however, enough to know that this 
■tmcture is serially associated with its absenoe and rudimental appearance in the tailed 
Batrachla ot the present daj» to make the comparison apposite. 
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as two great homologous series, with their contained heterologous genera. 
As it is, these heterologous terms or genera are evidently so nearly allied 
that Agassiz, in the Poissons Fossiles, has thought it best to arrange the 
Jatter together, thus Instituting a system transverse^ as it were, to the other. 
This may be necessary, since Kolliker points out transitional forms, and per- 
haps certain types may have begun to abandon the heterocercal form near 
the period of reproduction, producjng offspring somewhat protean in charac- 
ter, preparatory to an earlier appearance and consequent permanence of the 
homocercal type. This is to be deriyed from the history of the metamorpho- 
sis of Amblystoma. 

In the same manner the development of the convolutions of the brain does 
not define groups of the highest rank, since it progresses chiefly during the 
later periods of embryonic life, and is therefore a " developmental character." 
Owen has endeavored to distinguish the primary divisions of Mammalia by 
the character of these convolutions, whereas they really define only the sub- 
groups of the orders. For we have Lissencephalous (smooth-brained) mon- 
keys, — certain lemurs, — and smooth-brained Ruminants, — t. «., the extinct 
Brachyodon and Anoplotherium, according to Lartet and Gratiolet. (The 
lowest types of the existing smooth-brained Mammalia, including especially 
those with no or rudimental corpus callosum, the Marsupials, are also dis- 
tinguished by the non-developement of the deciduous teeth* (excepting one 
premolar). If now through some topographical change the whole series of 
Mammalia between the smooth-brained and convolate-brained were lost tons, 
as by the elevation of a region, and the absence of favorable localities or 
bodies of water for the preservation of their remains, we would have to 
study two homologous groups, with the heterologous terms of each corres- 
ponding with each other, as do now the genera of the Clamatores and 
Oscines, of the Arcifera and Raniformia, etc. 

In the same way the characters defining Implacental Mammalia will be 
found transitional in some type, and this great series, homologous with the 
Placentals, will have to be placed in closer connection, in its genera, with the 
series of the latter, with genera of the same, perhaps now extinct. 

y. Ofmimetie analogy. 

It has been often remarked that the animals of the Equatorial Ethiopian 
region were very generally of smoky and black colors. • This is remarkably 
the case, and the peculiarity of the genus Homo in this respect is shared by 
birds, reptiles and fishes in a remarkable degree. This cannot be traced to 
the effect of torrid climate, for the same latitudes in India and the Malaysian 
Archipelago, and in South America, do not produce such colors. 

The similarity in color of desert types has also been remarked. The grey 
sand-hue so well adapted for concealment is universal, with few variations, 
in the reptiles of the Tartar and Arabian deserts, the great Sahara, and the 
sands of Arizona and California. There is also a tendency to produce spiny 
forms in such places ; witness the Stellios and Uromastix and Cerastes of the 
Sahara, the Phrynosomas and horned rattlesnake of south-western America. 
The vegetation of every order, we are also informed, is in these situations 
extremely liable to produce spines and thorA. 

The serpents of the Neotropical Region furnish remarkable illustrations of 
mimetic ai/alogy. All the species of the genera Flaps, Pliocercus, Oxyrrho- 
pus, Erythrolamprus, and many of those of Ophibolus and -Rhabdosoma are 
ornamented with black and yellow rings on a crimson ground. The species of 
all these genera are harmless, except in the case of Flaps, which is venomous. 
We may give for this genus, as the most varied, the following range of varia- 
tion in coloration : 

* This I have inadvertently alluded to (p. ) as the non-development of the permanent 
series; the homology of the dental system of Marsupials appears, however, to be with the 
latter, and not with the millc series. See Ftower, Trans. Roy^Soo. 1867. 
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Paire of black tings ; 



Opheomorphus mimus. d 

Erjthrolamprus Tenustis- 

simus. a 
Ophibolus polyzonns. % 
Xenodon bicinctas. b 



Single black ringa^far apart 
Elaps corrallinus. b 

nigrocinctus. c 
Pliocercas equalis. c 

Oxyrrhopus ? 
Erythrolampras « albosto- 
latuB. b 



Single black rings, very dose 
Elaps mipartitus. d 

Pliocercus euryzonus. d 

Ozyrhopus petolarias. d 
Scolecophis zonatus. a 



LeptognathuB 
cops, a * 



anthra- 



Single black rings with faint 

laterals. 
Elaps falvins. 

elegans. a 
Pliocercus elapoides. a 



Black lings in threes, 
Elaps lemniscatus. b 

Oxyrrhopus trigeminus, b 



Single black rings about 

equal to intervals. 
Elaps. 

Pliocercus dimidiatus. a 
Catostoma semidolia- 

tum. a 
Oxyrrhopus sebae. d 
Ophibolus pyrrhoxnelas. h 
Ghionactis occipitale. h 
Sonora semiannulata. h 
Contia isozona. h 
Chilomeuiscus ephippi- 

cus. h 



Species a, from Mexico and Central America. 
*^ bj *' Brazil, Venezuela. 
C| *^ Central America. 
dj *' western side of Andes, 
h, " Arizona and Sonora. 



u 



Many of the species in the same column are exceedingly similar, and some 
have little (perhaps nothing) to distinguish them but generic characters. The 
most similar are almost always from the same sub-region. 

Similar analogies have been pointed out by Bates among the Lepidoptera 
of Brazil, and by Wallace among those of Borneo and Celebes, etc. I call 
attention to these authors here without copying them, as they will repay pe- 
rusal in the originals. 

A case of analogy which may belong to this class is that of the three genera 
Ghelys among tortoises, Pipa among frogs, and Aspredo among Siluroid 
fishes, species of which inhabit at the same time the rivers of Guiana. The 
crania of these genera are similarly excessively flattened and furnished with 
dermal appendages, and their eyes are very minute. The singular similarity 
need only be mentioned to those familiar with these genera, to be recognized. 

The bearing of the Mimetic analogy on the question of transition of types 
in the developmental hypothesis, is its demonstration of the independence of 
generic and specific characters of each other, which may suggest the possibility 
of the former being modified without affecting the latter. 

These facts might have been introduced under Sect. Ila, but they illustrate 
the general laws of the present section. 

lY. Of natural selection. 

«t. As affecting ordinal and class characters. 

The second law which may be supposed to have governed a descent with 
modification, in the production of existing genera, is the force which the will 
of the animal applies to its body, in the search for means of subsistence and 
protection from injuries, gradually producing those features which are evi- 
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dently adaptive in their nature. This is part of the '< ftatoral selection'' of 
Darwin. 

That this law is subordinate to the one first propounded mnst, I think, be eri- 
dent to any one who studies the assumed results of the workings of both, as 
seen in the characters of genera. It is sufficiently well known that the essential 
features of a majority of genera are not adaptive in their natures, and that 
those of many others are so slightly so as to offer little ground for the suppo* 
sition that the necessity has produced them. 

Both laws must be subordinate to that unknown force which determines 
the direction of the great series. If a series of. suppressions of the nervous 
and circulatory systems of beings of common birth produced the " synthetic " 
predecessors of the classes of vertebrata, the direction towards which the 
highest advanced, or its ultimate type, can be only ascribed as yet to the 
divine fiat. So far as we can see, there is no reason or law to produce a 
preference for this direction above any other direction. 

If from these fixed bases descendants have attained to successive stations 
on the same line of progress, in subordinate features of the nervous and cir- 
culatory systems, constituting the '* synthetic " predecessors of the orders in 
each class, the type finally reached seems to rest on no other bsksis than the 
pleasure of the Almighty. 

0, As affecting family characters. 

If from the single species generalizing a modern order we attempt to de« 
duce synthetic predecessors of existing families, we find some difficulty, if we 
attempt to see in these stages a uniform succession of progress. A sup- 
pression of some features, and advance in others, in one and the same indi- 
vidual up to the period of reproduction, would produce ofifspring divergent 
from the start, and represent the relationship of families as we find them. 

y. Am affecting generic characters* 

If the extremes of our series of genera were characterized by structures 
particularly adapting them above all others to some cotemporary necessity of 
existence, this second law, or Darwin's, might be regarded as primary. But 
the writer's experience of comparative anatomy has led him to believe that 
this ifi not the case, as expressed in Proposition IV. 

This view has not been overlooked by Darwin, who, however, treats of it 
very briefly, and appears to attach it to the theory of adaptations, or modifi- 
cations for a physiological purpose. He says, Origin of Species, 388 (Amer. 
Edit. 1860): "We may extend this view to whole families, or even classes. 
The fore-limbs which served as legs in the parent species may become, by a 
long course of modifipation, adapted in one descendant to act as hands, in 
another as paddles, in another as wings ; and on the above two principles,-—' 
namely, of each successive modification supervening at a rather later age, and 
being Inherited at a correspondingly late age,— the fore-limbs in the em- 
bryos of the several descendants of the parent species will still resemble each, 
other closely, for they will not have been modified. But in each individual 
new species the embryonic fore-limbs will dififer greatly from the fore-limb* 
in the mature animal ; the limbs in the latter having undergone much modi- 
fication at a rather late period of life, and having thus been converted into 
hands, paddles or wings." He then inclines to assign this change to the ne- 
cessity of external circumstance. But such modification must be the same in 
kind as others, which the same hypothesis must explain, and of which the 
same author remarks (p. 382) : " We cannot, for instance, suppose that in the 
embryos of the Yertebrata the peculiar loop-like course of the arteries near 
the branchial slits are related to similar conditions in the young mammal, 
which is nourished in the womb of its mother, in the egg of the bird which is 
hatched in a nest, and in the spawn of a frog nnder water. We have no more 
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rBasoQ to belieye in sach a relation than we hare to believe that the eame 
bones in the hand of a man, wing of a bat, and fin of a porpoise, are related 
to similar conditions of life. No one will suppose that the stripes on the 
whelp of the lion, or the spots on the young blackbird, are of any use to these 
animals, or related to the conditions to which they are exposed." 

The law of natural selection, however, has no doubt been a very important 
agency in the production of organic types in dififerent periods of the world's 
history, but the part it has played in the determination of generic features 
would appear to have been very small. 

.In its first effect, — that of producing a structure adapted for a particular 
purpose, — it would seem to have acted differently to produce the same results, 
and hence not to have produced any of the more extended groups, as families, 
where hundreds of species are identical in a single feature. Witness the 
differences in diverse types of the tree-frogs, each type adapting its possessor 
to an arboreal life : 

I. Glaw-like, with globular base Htlidjs. 

LeptopeUs. 

II. Simple, obtuse-depressed at tip Ranio^. I aa and III a. 

III. With a terminal transverse limb • 'Rktuvdm^ Hylarana et aff. 

Callula. 

Brachymerua. 

HylodM. 
lY. Bifurcate Batraehyla. 

Dendrobatea. 

PolypedateM, 

JRhaeophorua, 

The short foot of the Testodinidae, where one row of phalanges is omitted, 
has been already alluded to. The gradual reduction of this set of bones, ac*> 
companying general modification of form in the increased convexity of dorsal 
region, as we leave the more aquatic and progress towards the terrestrial 
tortoises, would seem to be intimately connected with difference of habit. 
The increased convexity of carapace is an increased defence fVom falling ob- 
jects, — a danger to which land tortoises are far more subject than the aquatic. 
Another protection not needed by water tortoises so much as by terrestrial, 
is the faculty of closing one or both free lobes of the plastron, as seen in 
the Gistudo, Sternothaerus, etc., or of portions of the carapace, as in Pixys, 
Cinixys, etc. ^This might really have been produced by excessive tension on 
the sternal and pelvic muscles while youifg, and while the sutures were not 
fully interlocked. This, continued for a long time, might have produced the 
result. Yet it is not easy to see what protection the aquatic Uronyx and 
PlatythyrsB need in this respect, above the Emydes of the same countries. The 
backs of these genera are also as convex as are many of the terrestrial genera 
or Testudinidse. 

I cannot better express my views than by quoting the following from the 
pen of the late Dr. Falconer. It is extracted from one of his essays on the 
Elephantidas.* 

" Each instance, however different from another, can be shown to be a term 
of some series of continued fractions. When this is coupled with the geo- 
metrical law governing the evolution of form, so manifest in shells of the 
Mollusca, it is difficult to believe that there is not in nature a deeper seated 
and innate principle, to the operation of which natural selection is merely an 
adjunct. 

*< The whole range of the mammalia, fossil and recent, cannot furnish a 
species, which has had a wider geographical distribution, and, at the same 
time, passed through a longer term of time and through more extreme changea 
of climatal conditions than the mammoth. 

*See writings of Hugh Falconer, vol. ii. (Ed. by Mnrohison.) 
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" If species are so unstable and so susceptible of mutation through such in- 
fluences, why does that extinct form stand out so signally a monument of 
Btabilitj 7 By his admirable researches and earnest writings, Darwin has, be- 
yond all his cotemporaries, given an impulse to the philosophical inyestiga- 
tion of the most backward and obscure branch of the biological sciences of 
his day ; he has laid the foundation of a great edifice; but he need not be 
surprised if, in the progress of erection, the superstructure is altered by his 
successors, like the Duomo of Milan, from the Roman to a different style of 
architecture. 

"The inferences which. I draw from these facts are not opposed to one of 
the leading propositions of Darwin's theory. 

" With him I have no faith in the opinion that the mammoth and other 
extinct elephants made their appearance suddenly, after the type in which 
their fossil remains are presented to us. The most rational view seems to be, 
that they are in some shape the modified descendants of earlier pi^genitors. 
But if the asserted facts be correct, they seem clearly to indicate that the 
older elephants of Europe, such asE. meridionalis and E;antiquus, 
were not the stocks from which the later species, E. prim igenius and E. 
africanus sprung, and that we must look elsewhere for their origin. The 
nearest affinity, and that a very close one, of the European E. meridiona- 
lis, is with the miocene E. (Loxod.) planifrons of India, and of E. p r i - 
m i g e n i u s with the existing Indian species. 

" Another reflection is equally strong in my mind, that the species by * natu- 
ral •selection,' or a process of variation, from external influences, are inade- 
quate to account for the phenomena. The law of Pbyllotaxis, which governs 
the evolution of leaves around the axis of a plant, is nearly as constant in 
its manifestation as any of the physical laws connected with the material 
world." 

/. As affecting specifie characters. 

As I have hitherto attempted to prove, that the higher grade of groups, or, 
in other words, the higher grade of characters, could not have had their 
origin through natural selection alone, though admitting it as a conserving or 
restricting principle, I now come to ground where natural selection must be 
allowed full sway. The " origin of species " is not the object of this essay, 
as a greater has gone before me, and has done a great deal towards showing 
that a selective power^ dependent on adaptation and teleological relation, has 
favored or repressed, or even calle(^ into existence, the varied peculiarities 
that characterize species and races. I will therefore only refer to his well 
known works on the Origin of Species and the Modifications of Animals under 
Domestication. 

I may add that it is within the range of possibility that that grade or kind 
of characters found to define the famUy groap, may be more or less the result 
of natural selection. 

Acceleration and retardation is also far from excluded from the probable 
causes of specific characters. The species of many genera do exhibit a pro- 
portion of characters which are the successive stages of that one which pro- 
gresses farthest, as the species of Amblystoma in the position of their teeth, 
nostrils, form of tail and coloration ; of Hyla in form of vomerine teeth, etc. 
But the majority of specific characters arei of divergent origin, — are " mor- 
phic " as distinguished from developmental. 

!• On nutaphyneal species. 

One of the arguments employed against the developmental hypothesis in 
any form, is that that inherent " potentiality " which causes that like shall al- 
ways produce like, is a metaphysical being, which eannot be transformed, and 
which holds the structure which it vivifies as a material expression or stamp 
of itself, and which therefore cannot be changed. 
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One expression of this inherent metaphysical specific individaalitj, if the 
term may be allowedr, has been said to be the peculiar traits of the intelli- 
gence of species, their motions, voices and instincts. But intellifi^ence of all 
animals is susceptible of impressions, the lower the intelligence the less sus- 
ceptible, and the more automatic; But as we rise in the scale of animal being 
this impressibility and capacity for education is undeniably exhibited by the 
dog, hojrse and all the well known domesticated companions of man. There 
can, in view of the capacities of Aves and Mammalia in these respects, be 
little doubt that all animals are educated by the " logic of eyents," that their 
intelligence, impressed by changed circumstances, can accommodate itself 
more or less to them, and that there is nothing in this part of their being op- 
posed to the principle of "descent with modification." 

There is another difficulty in the way of accepting metaphysical peculiarity 
or progenitiveness as isolating species. It is marked often strongly in races 
or varieties, which no one pretends to have had distinct origin. Here like 
produces like continually, though not persistently, but sufficiently to sfiow 
that it resides |n varieties of common origin. The isolation of allied species 
in fact depends, we believe, solely on the supremacy of the automatic over 
the intelligent spirit. When the intelligent rises above the bounds of naturey 
or the automatic, the mixture or separation of allied species depends merely 
on circumstances of necessity, determined by that intelligence. 

But the metaphysical ^^potentiality" loses all basis, if the law of accelera- 
tion and retardation be true, for in accordance with it, in the fullness of times 
Uke doet not produce like, 

y. Of Epochal Relatiotu, or those measuring Oeologie Time. 

If it can be shown that groups having the developmental, relation above 
insisted on are cotemporaries, and if it can be shown that this relation is iden^ 
tical in kind with that which we regard as measuring the successions of 
geologic time, we will be led to doubt the existence of any very great inter- 
ruptions in the course of this succession throughout geologic time. And if 
we can show that faunae so related are more or less characteristic of distinct 
portions of the earth's surface, at the present time, we will be led to anticipate 
that cotemporaneous faunae in different regions, during geologic periods, also 
bore such a relation. If this proposition be true, we are led to the further 
conclusion, which is at variance with received canons, that identity of faunae 
proves successional relation in time, instead of'synchronism.* That this will 
ultimately be demonstrated appears highly probable to the writer, though, as 
yet, the evidence is but fragmentary. 

If the relations expressed under the terms homology and heterology, taken 
together with the observations on metamorphosis, render it probable that a 
number of genera have reached their expression points^ or periods oT metamor- 
phosis, at near the same time in geologic history, an important point has 
been gained. If we can render it probable that a change in any organic char- 
acter has been nearly simultaneous throughout a large extent of specific 
forms, the change becomes, on the latter account alone, of higher than gene- 
ric value, but characteristic of such groups as Marsupialia, Clamatores, 
Acrodonta, Arcifera, Heterocerca and the like. 

We have here, also, an important element in the estimation of the value of 
apparent interruptions in the geological history of the life of the globe. These 
interruptions, it is true, are greater than any such theory as the present can 
bridge over; yet such a theory, if true, lessens their importance. They are 
in any case well accounted for oa the theory of the existence of periods of 
elevation, during which the life of a given region is necessarily almost en- 
tirely lost to us, thrpugh lack of means of preservation of their remains. 

*Thi8 view was first propounded by and has since been reaffirmed by Hazley. 
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• 

We may also compare such extended metamorphoses with those of cosmica 
matter, such as when, in the course of ages, a prim»7al vapor has in a short 
time collapsed to the liquid form, or as when the yast of liquid in turn has 
shrunk to its solid condition ; both alike for Bfgea approaching their change, 
jet stationary in external relations till th« moment of transition has^ arrired. 

The following are the zodlogical relations of the groups already compared : 

The most generalized group of fishes of the Begio Keotropica is that of 
Gharacins. Its type, in respect to fin structure, which is common to all the 
Malacopterygians, is that of an undereloped stage of the Acanthopterygians, 
the adipose fin being an undeveloped cartilaginous fin and the cartilaginous 
fin an undeveloped spinous fin.* It may be said to be the highest among 
Malacopterygians if we look to the complete oviducts, opercula, jaws, etc., 
but it is the lowest as removed farthest from the extreme of Malacopterygian 
peculiarities, as being most generalized or embracing representatives of all 
ths rest, and approaching nearest the types of the past — ^the Ganoids. For 
example, Butyrinus and Yastres may be compared with Amia. The family is 
distributed chiefly in the Southern Hemisphere. s 

The genus Orestias, which Agassiz says is characterized by a feature which 
exists in the immature state of all other CyprinodontS; — the absence of ven- 
tral fins, — is only found in the Neotropical region. 

Of the venomous serpents, the inferior group, the Proteroglypha, belong to 
the Southern Hemisphere, and the Australian and Neotropical regions al- 
most exclusively embrace by far the greater proportion. Australia con- 
tains none other. 

The Iguanian lizards are lower than the Acrodont, exhibiting a larval type 
of dentition, and one characteristic of all lower Sauria and Batrachia. The 
only acrodont type of OphiosaurlL (Trogonophis) is Old World. 

The New World Teidae have not the extent of ossified temporal roof that 
their representatives, the Old World Lacertidae have. So the chiefiy Neo- 
tropical Anguidae have the tongue partly of papillose type of their Old World 
representatives, the Zonuridae, and partly the smooth or scaly type of the 
cosmopolite Scincidae, which are inferior to them. 

The snake-like forms of the families of the Lacertilia Leptoglossa greatly 
predominate in the Southern Hemisphere ; also those with undeveloped pal- 
pebral. 

The Neotropical type of Testudinata is quite coincident with the family 
Gharacinidae in relations. It is, like it, largely distributed over the Southern 
Hemisphere, and like it may be regarded, in respect to its pelvic pecularities, 
as higher than the remaining types, but in its generalized character and re- 
lationship to the past periods may be called lower. 

The Neotropical type of Batrachia Anura, that is the Arcifera, Is lower in 
developmental characters than the opposed series, the Baniformia ; such of 
the latter as are found in its limits partake in some way of larval incomplete- 
ness. The Arcifera are chiefly distributed elsewhere in Australia, where 
no Baniformia exist.f Those genera of Old World Baniformia of the lowest 
or toothless group, which display the least development of the cranial bone^ 
as Brachymerus and Breviceps, are of the Southern Hemisphere — South 
African. 

The Pullastrine birds are a generalized group, inferior to the group op- 

* Kner Ueber den Bfui dor Flossen. ' 

f The SucMmitbieolor Gray would appear to be an exception, were its generic and sub- 
ordinate affliuties truly represented by its name. I have examined the type specimen 
tibrough the kindness of Dr. Ounther, and can state that it is nor an Izalus (— Buenemia). 
and does not even belong to the Baniformia, but is an Arcifer of the family Hylidsa. ti 
it be not a young GAlamita or Hyla, it will be a HyleUa near the H. car nea type. 

Gunther states that Hylorana erythraea has been found at the extreme northern 
point— Gape York— of Australia. If so, the case is parallel to ti^e occurrence of the Bani- 
lorm Banula in northern South America. 
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posed to tbem--the GallinaB. Their typical formS) like the last, are distributed 
to the Neotropical and Australian regions : the ontliers (pigeons) are not so 
numeroaslj distributed in the other regions. 

The Struthious birds, the most synthetic of the class, belong exclusively to 
the Southern Hemisphere ; as is well known, they chiefly abound in Austra- 
lia and its adjacent islands, with an abundant outlying type — the Tinamus*- 
in South America. 

The penguins, which only of all birds display the dirided metatarsus, in- 
habit the Antarctic regions and Gape Horn. 

The Clamatorial type of the Passeres exhibit larval characters in the non- 
developmeht of the singing apparatus, and the scaled or nearly naked tarso^ 
metatarsus. These are chiefly South American. 

Of Mammalia, the placentals without enamel on their teeth, which, in this 
respect, never reach the full development of the class, whose dentition is also 
monophyodont, t. 0., the Edentata, inhabit only the Southern Hemisphere, 
and almost altogether the Neotropical region. The implacental Mammalia, also 
(except in one tooth) monophyodont, which approach birds and reptiles in so 
many respects, are confined to the Southern Hemisphere, and chiefly, as all 
know, to Australia. 

Of the Quadrumana, the Platyrrhine group is known to be inferior to the 
Catarrhines : the farmer presents an entirely embryonic condition of the os 
tympanicum^ which is passed by the latter in early age ;* it contains also the 
only clawed genus of the true monkeys. It is confined to thtf Neotropical. 
To Madagascar, also of the Southern Hemisphere, and nearest in many ways 
to the Neotropical, pertain the lowest families of the Quadrumana, the Lemur- 
idae and Chiromyidse ; the former presenting brains without convolutions, 
and approaching in many ways the Insectivora; the last imitating, at least, 
a Rodent. 

There are also other reasons for the inferiority of South America. Its deer, 
which are few, are those which never produce more than the " dagne," or the 
first horn of the northern Cervus, or those which never get beyond the fourth 
Step in the development of the lower group ofR. Nearctica. 

The LoricariidsB of South America, I am informed bf Prof. Agassis, possess 
the fcetal pupil of the vertebrate type. 

If we glance at Coleoptera we find the great predominance of the groups 
with undeveloped tarsus, the three and four-jointed Trimera and Tetramera, 
and of the lower group with undeveloped sternum,f the Rhynchophora, in the 
Neotropical region. 

Among Lepidoptera it is known that the most gigantic of the species of 
the Neotropical region are Noctnidse (Erebus, etc.), and that in that region 
this low type of the order reaches its greatest development. The largest 
forms of the Regio Nearctica, as well as Pal»arctica, are representatives of 
the higher type of the Saturniid» TAttacus, Telea, etc.), while the largest and 
most powerful of this order in tne Palceotropical (Indian) region are the 
Papilionid forms of Ornithoptera, etc., the generally admitted crown and 
head of all. Of course other types, both higher and lower, are largely de- 
veloped in each and all of these regions, and the significance of the above 
facts is perhaps only to be seen when taken in connection with a large num- 
ber of others poiating in the same direction. 

Two or three comparisons of different fauna may be brought forward final- 
ly. First, returning: to the birds, a survey of some of the differences between 
the birds of Panama, Pennsylvania and Palestine may be made. J 

Tristram noticed 322 species of birds within the range of the ancient terri- 



• See Dr. H. Allen, Proceed. A. N. S., PhUada., 1867. 

tLeconte American Association, 1867. 

(From the American Naturalist, 1868, by liie author. 
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torjof Palestine. Of these 230 were land and 92 water birds, t. e., Natatores and 
the wading Oarsores. Of the 230, 79 are common to the British Islands, and 
36 of them are found in China, bat a small proportion extending their range 
to both these extremes. Of the water birds, which are always more widely 
distributed, 65 of the 92 are British and 57 Chinese. Twenty-seven appear to 
be confined to Palestine and to the immediately adjacent country ; the largest 
of these is a crow. 

Taking the 230 land birds at a glance, we find the utter absence of so many 
of the well known forms that enliven our grounds and forests. The absence 
of TanagridsB and Icteride changes the aspect of the bird-fauna at once. 
What have we here'then of nine-quilled Oscines to enliven the meadows like 
our swarms of blackbirds, or fill the tree tops and thickets with flutter like 
our wood warblers 7 Nothing ; for the twenty-four species of finches, Frin- 
gillidae, will but balance our own, though the genera are all different but 
four, and they the most weakly represented by species. We must look to 
the higher series, the ten- quilled song birds, for the missing rank and file. 
While a much larger extent of the Eastern United States possesses fifty 
species of these types, the little Palestine has already furnished a list of one 
hundred and twenty-eight. 

First, of tl\e crows, which verge nearest Icteridse by the starlings, we have 
13 species against five in our district of the United States, and not less than 
seven of the type genus .Corvus, to our one common and two rare. Of these, 
two are of the larger species, the ravens. If we turn to the cheerful larks, 
we find the proportion again the same; fifteen species for Palestine and one 
for the whole United States. One congener of our species occurs there ; the 
other genera call to mind the African Deserts and Russian Steppes. Mota- 
cillidse, again, ten to one against our fauna. We have two Tanagrlds to 
imitate them, beside the true relative. In swallows we are about equal, and 
in the forest-haunting Paridae — titmice and wrens — we exceed a little '; but 
the comparison of Sylviidae andTurdidas is most striking. These highest of 
the bird series, especially made to gladden man's haunts with song, exceed 
in number all the other ten-quilled Oscines together inhabiting Palestine, 
Amounting to seventy-five species. In our corresponding region of the United 
States nineteen species is the quantum. It is true no mocking bird or wood- 
robin is known away from our shores, but Palestine has the nightingale, the 
black-cap and the true warblers or sylvias, which, while they glean from 
shrub and tree their smallest insect enemies, as do our equally numerous 
small Tanagridse, have much louder and sweeter voices. 

Our solitary blue-bird represents the long-winged Turdidas ; in the Holy 
Land there are twenty species corresponding, though none are of our genus. 
There are indeed but three genera of these two families common to both 
countries. On«of these, Lanius, the butcher-bird, occurs, here in one new 
species, in Palestine in six. 

Turning now to a lower seriesj we look in vain for Clamatorial perchers ; 
that series which gives us the fierce king-bird and querulous pewee, and 
which peoples South America with thrush snd warbler, and shrike and tree- 
creeper. 

'"'In taking a hasty glance over the lower groups, where the carotid arteries 
begin to be double, as the Syndactyli, we find Palestine too ' far from the 
tropics to present us with much array ; but in the related- zygodactyles our 
forest-crowned continent must claim great preeminence. It has but a solitary 
Picus, while we have eight in the immediate neighborhood of lat. 40®, in 
our Eastern States. 

I will close with the birds of prey. Four swamp-hawks, eleven species of 
falcons, four kites, and eight native eagles, form a list unequalled in the annals 
of nobility by any land. There are together thirty-one species of Falconida, 
and of Vultures, four. The eagles appear to be all common^ among them 
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the most magnificent birds of prej, the imperial and golden species of these 
creatures. 

To the ornithologist acquainted with the fauna of North America^ it will 
thus be readily perceived that, in comparison, the ornis, just examined, pos- 
sesses more numerous representatives of the higher groups of the birds, and 
among lower groups possesses chiefly those of superior grade, or lacks them 
altogether. Let us, however, compare it with that of Central America, where 
varied surface and temperature offer even greater opportunity for variety, 
within quite as restricted an area. 

The bird fauna has been found by Messrs. Sclater and Salvin to embrace 
about 385 species, which is 63 more than were mentioned to occur in Pales- 
tine, which is open on three sides to the great contnient. Eighty of 348 land 
birds are characteristic of Central America; and those which find their kin 
limited to the Isthmus and adjoining regions of New Grenada and Equador, 
amount to about seventy-five more. Twenty-seven is the number not known to 
extend beyond the boundaries of Palestine ; as to the Middle States of our 
[Jnion, not one species has been shown to be restricted within such narrow 
limits. 

A single species occurs in Europe ; this is the fish-hawk, an animal which 
combines the cosmopolite habit of the sea-bird with the powerful flight of 
the bird of prey. This is also the only species common to the Panama and 
Palestine catalogues. 

The birds of prey are numerous, — twenty-nine species. Among these there 
is no true eagle or falcm, and of the nineteen genera but four belong to the 
fauna of the Holy Land. There is but one species to represent the great 
grouse family, but, instead, three familiet of their South American imitators, 
the PuUastrae, instead of the one — that of the Pigeons — slimly represented in 
Palestine, and in North America as well. 

Coming to the closer test of superiority, the Passeres, — those delicate 
creatures, apparently so dependent on those laws which govern increase and 
provision, and so afifected by the changes that man works in the face of 
nature, — what do we find? We count 106 distinct species. There are none 
in Palestine. Of songsters, the Oscines, ninety-six species await man's con- 
quest of the wilderness, to increase in numbers and to display their gifts, 
while Palestine rejoices in a whole army of them. But the contrast is more 
remarkable if we analyze these forms. Of the Isthmian Oscines, seventeen 
only hold the first rank, by virtue of their additional, the tenth primar* 
quill, while this feature marks one hundred and twenty-eight species of 
Palestine. As we rapidly follow the line to the point where its extreme is 
manifested, in the family of the Thrushes or Turdidx, Panama is left but two 
solitary pioneers of these songsters of the North, while seventy-five species 
represent the family in Palestine. 

The comparison between diflferent fauna; exhibits an apparent gradation in 
some other groups equally curious. Thus the true Cyprinidae in the Palab- 
arctic region reach a great development, and produce the highest number of 
teeth on their pharyngeal jaws known, as well as attains the greatest bulk 
and importance. The number of these teeth is usually seven to five ia the 
inner row ; only two or three genera exhibit only four on both. In the Ne- 
arctic region the number of teeth is almost always 4 — 4, more rarely 4< — 5, 
and very seldom as high as 5 — 5. The species of the family are excessively 
numerous, but are, with scarcely any exception, of small size and weak organ- 
ism. These statements apply to those of the eastern district of the region 
between the Rocky Mountains and the Atlantic. Similar types occur in the 
northern region of the Neotropical, — Mexico, but in no great numbers, but 
with them the lowest form of the family, — viz., Graodus Giinther. This 
form has no teeth whatever on the pharyngeal jaws. Further south, the 
family disappears, its place being supplied by the generalized family of 
Characinidae. 
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I have already alluded to the great variety of the highest or pentamerons 
carnivorous beetles in the Palaearctic Region. They are extremely abundant 
in the Nearctic, while the intermediate territory, the Sonoran and Mexican 
sub-districts, are the head-quarters of the next lower form, the Tenebrionidae, 
which have the tarsal joints 4 — 6. These give place in the Neotropical to the 
multitudes of the still lower series,* — those with the joints 4 — 4 and 3 — 3,~- 
Tetramera and Trimera. 

The preceding comparisons indicate that an inherent difference between the 
types of a continent exists at the present time, though the difference is sub- 
ordinated to a universal distribution of the higher groups throughout the 
earth. Has this state of things existed for any long period, or is it a result of 
different progress in the same group since the human period? This brings us 
necessarily to a consideration of the truths of palaeontology, especially of the 
last periods, which have been alreadv urged by Darwin. Thus the present 
fauna of Australia was preceded in the postpliocene and pliocene by forms 
possessing similar peculiarities, and belonging to the same clas|es. That ia 
by herbivorous and carnivorous marsupials and monotremes, and by Varanid 
Sauria, all of greater size than their predecessors. 

The same fact is well known of the Neotropical region, its present peculiar 
Edentata having been preceded by giants of the same type in the postpliocene 
and pliocene. 

In the Nearctic region peculiar existing genera, as Procyon, Alces, Castor, 
Bos, Sciurus, Arctomys, Lepus, Ovibos, Sorex, Mephitis, Felis, Ursus, Meno- 
poma, Aspidonectes, Crotalus, are represented by postpliocene fossils. 

Tbe same occurs in the later Pal»arctic formations, where Cervus, Bos, 
Canis, Mustelidae, Insectivora. Vipera, Alytes, Triton, etc., are allied predeces- 
sors of existing types. In the PalsBOtropical area a wonderful development 
of Elephas and Gavialis preceded the same types of the present. 

Prior to these faunae another state of things has, however, existed. North 
America has witnessed a withdrawal of a Neotropical fauna, and the Pala*- 
arctic the retreat of an Ethiopian type. During the postpliocene in North 
America, Neotropical genera were to Nearctic as 12 to 29, as the record now 
stands. In the pliocene beds of Pikeimi (Greece) antelopes, giraffes, rhinoce- 
ros, hippopotamus, huge manis,* monkeys, monitors, and other genera and 
species of African relationship are the prevailing forms. 

Still earlier, a strong mingling of Nearctic, and more of Neotropical types, 
abounded in the Palaearctic. The genera Chelydra, Andrias, Podocnemis,f 
Platemys, Caviiform, PsamTO-oryctid and Hesperomys-like Rodentia, Opossums, 
and Raccoon-like Carnisvora. 

We have, then, three important terms from which to derive a theory of the 
creation : 1, the existing six faunae bear in many of their parts developmental 
relations to one another ; 2, they w-ere preceded immediately by faunae similar 
to them in each case, but more remotely by faunae like that now next lower. 

On the whole, there can be no doubtof the truth of the generalization, 1st, 

That the Southern Hemisphere is a geologic sta-ge behind the Northern Hemisphere in 

V progres^fj on account (1) of its perfection in types extinct in the Northern, and 

(2) inferiority in modern types prevalent in th« Northern. 

In order, however, to demonstrate this point more fully, let us examine to 
what extent the higher types exist in the Southern, and lower or ancient in 
the Northern. 

The Percoid fishes and their allies have Anstralian and South American 
representatives in their fresh waters, but they are as mere outliers of the 
great mass in the Northern Hemisphere. The higher type of venomous ser- 
pents (Solenoglypha) occur in both the Ethiopian and Neotropical regions, 
but they preponderate in the Northern Hemisphere. The higher group of the 



♦ Aneylotherium, Macrotherium. 

fP. bowerbankii (Platemjfs Ow.) P. 1 se vl s {Emys Owen). 
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Saurians (the Acrodonta) abounds in the Ethiopian and Australian regions ; 
thej are as abundant in the Indian and Palaearctic regions of the Northern 
Hemisphere. In the Southern also, bj Uromastix and the Rhynocephalia, 
they approach nearest the ancient types of the Dicynodontia and the Croco- 
dilia. Lacertidae, and not Teidae, occur in the Ethiopian, but they are but a 
proportion of the whole, which chiefly exists in the Nearctic. 

Raniform and not Arciferous Anura populate South Africa; they, however, 
form but a small proportion compared with the great series of the Nearctic, 
Palaearctic and Palaeotropical regions. It is, however, superior in Anura to 
the Nearctic, taken by itself. 

Rasorial birds and not Pullastrae are the food species of South Africa ; but 
they do not compare in abundance or size with those of the three regions just 
mentioned. 

Moreover, but few Clamatores exist in either Australia or JSthiopia. The 
Oscine types are abundant, nevertheless they cannot be compared in abundance 
with those of the northern regions. It must also be remembered that the mi- 
gratory capabilities of birds render them less expressive of the true nature of 
any fauna. 

The higher family of the Quadrumana, the Simiidae, replaces in Africa the 
Cebidae of the Neotropical ; they are, however, most abundant in the Palaeo- 
tropical region, in the other hemisphere. 

There are two ancient or inferior types of the Northern Hemisphere : first, 
its Ganoid fishes, the Sturgeons of the Nearctic and Palaearctic, and the Gars 
of the Nearctic. The latter only have representatives in the Southern Hemi- 
sphere, Polypterus and Calamoichthys in Africa, and so may be said to be 
equally distributed; but the former are confined to the north. We do not 
know, however, whether they are of a modern or an ancient type, nor do we 
know of extinct sturgeons in the Southern Hemisphere. Indeed, the Ganoid 
series is not well defined or known as yet. If, as Agassiz states, the Siluroids 
pertain to it, it is cosmopolitan, though least represented in the Palaearctic. 

Second, the Tailed or Urodele Batrachia. This order, entirely characteristic 
of the Northern Hemisphere, is a group which combines characters of Anura 
with those of the ancient forms, and possesses in its Nearctic types many of 
low development. The Gymnophidia of the Southern Hemisphere cannot be 
considered inferior to them. In the possession of this group the Northern 
Hemisphere presents its first element of inferiority. 

The preceding comparisons indicate also the relations of the regions proper 
to each other. It is obvious enough that the Ethiopian is much superior 
to the two others of the Southern Hemisphere. As to the Australian and Neo* 
tropical, the former must still be regarded as probably the most ancient, though 
possessing at the same time a much stronger admixture of northern forms. I 
have already presented the relations, with the inferior forms of each, thus :* 

R. A us trails. — Inferior in Monotrematous and Marsupial Mammalia, Pul- 
lastriform and Struthious Birds, Serpen tiform Pleurodont Lacertilia, 
Arciferous Batrachia, Pleurodire Tortoises, its Elapid venomous snakes, 
and the whole Flora, according to linger. 

R. Neotropica . — Marsupial and Edentate Mammalia, Inferior Rodentia and 
Quadrumana, Pleurodire Tortoises, Pleurodont Lacertilia, Arciferous Ba- 
trachia, Clamatorial and Pullastriform Birds, Characin and Erythrinid 
Maiacopterigii. 

Conclusions. 

The following maybe looked upon as conclusions which have been indicated 
in the preceding pages : 
I. Species have developed from preiSxistent species by an inherent tendency 

* Journ. Acad. Nat, 8ci. Philada. 1866, 109, 
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1, and bare been preaerreit in jtiven direclions and repressed in 
others, by the operation of the law of Natural Selection. (Darwin.) 

II. Genera have been produced by a gyatem of retardation or acceleration 
in tbe developnieat of individnals ; the former on preSstablished, (he latter on 
preconceived lines of direction. Or, in other words, tliat while nature's series 
have been projected in accordaoce with the law of acceleration and retardation, 
they have been limited, modified, and terminated by the law of natural selec- 
tion, which may itself haie operated in part by tbe same law. 

III. The processcB of development of specific and generic characters have 
not proceeded pari paiiu, transitions of the one kind not being synch ronong 
with transitions of the other ; and that, therefore, species may be transferred 
from one genns to another without losing their speciSc characters, and genera 
from order lo order without losing their generic characters. 

IV. And as the heterologous terms of the peculiar homologoas groups pre- 
sent an ''ineiact parallelism " with each other; and as types related by inexact 
parallelism are each among themselves exact parallels in separate series, whose 
earliest inembera present " exact parallelism " with each olber, it follows — 

V. That the heterologous terms or genera in tbe later series are modified 
lieacendants of those of the earlier series ; in other words, that certain groups 
higher than genera are produced from others of similar high value by " descent 
wilb modification." 

VI. That the result of such snccessional metamorphoses will be elpreased 
in geologic history by more or less abrupt transitions, or expression points, 
rntber than by uuiformly gradual successions. 

Of coarse, under the conclusion stated in Proposition II, the genus Homo 
bas been developed by the modification of some preexistent genus. All his 
traits which are merely functional have, as a consequence, been produced 
during the process. Those traits which are not functional, but spiritual, are 
of course amenable to a different class of laws, which belong to the province 
of religion. 



In some remarks before the Academy on July !4th, in reference to adnation 
in the leaves of Coniferte, I said that the power to branch was the test of vigor; 
and with increased vigor came proportionately the power of adnation. I 
pointed out that this was the universal law through all Conifene, so far al I 
had been able to examine them ; and that it fully accounted for the specific 
identity of many forms supposed to be distinct. I went so far as to suggest 
that TaioHum di^tkhum. Richard, and GluptoilTobus tinenth, Endl., were no 
doubt the same thing, because tbe only difference between tbe growing plants 
was in the difi'erent degrees of adnation in their foliage ; and because wilb 
this adnation was the increased power to branch observed in all other cases. 
Tbe two points, going along together, seemed to indicate that this could not 
he a solitary exception to so clearly marked a law. I exhibited specimeos 
taken from TaxoiUum, and from Glgploilrobvi, showing the approach of the 
two in the manner the theory indicated. 

Since Iben some new facts have come before me confirming this view in a 
remarkable manner. On the nursery grounds of Mr. Robert Buisl, of the 
Uarby Road, near Philadelphia, are a few trees which I supposed to be the 
OlnptottTobui, but which Mr. Bnist assured me were many years ago, selected 
by him from a bed of some thousand Tauidium on account of their peculiar 

1 exhibit specimens from eleven different trees. It will be seen 

n of the leaf blades or adnation is in exact proportion lo vigor, 
of forming branchlets, and with this increased vigor the TViirDiA- 
luplottrobut, BO far as any comparison of leaves and branches 
lything, 
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At the conclusion of my paper on the lawt of adnaiion^ read before the 
meeting of the American Association for the Advancement of Science, at 
Chicago, Dr. J. S. Newberry kindly pointed out that, in a fossil state, Glyp- 
tontrobiu and Taxodium were often found side by side, but always with so much 
difference between the scales of the cones that, while assenting to the general 
principles of the paper, he could not regard these two plants identical. As 
cones are nothing more than metamorphosed stems and branches, it is not sur- 
prising that the sames laws of adnation which might operate in making the Taxo- 
dium Olypt08trohu9^ and which make them look so very distinct in the different 
stages of adnation, should also operate on the fruit, and make it appear, when 
at the widest point of divergence, as really different. It should in fact do so, 
and instead of the differences in the cones of these fossils being any proof of 
their specific distinctness, it must be received as a natural sequence of the law 
I would evolve. 

The specimens I now exhibit show at any rate that ihe two planU are identi- 
cally the same. This granted, it completely refutes the generally received 
theory, that no one species of Coniferae inhabits at once the eastern and western 
worlds. 

In my paper on variations in Epiffma repent, presented for publication last 
May, I endeavored to show that '' cultivation " and '* external circumstances " 
would not account for variations in form to the extent they usually received 
credit for; but that there was rather a regular principle of growth in form, as 
well as in substance, independent of outward agencies, which agencies were 
calculated quite as much to preserve as to originate the growing forms. 

Those accustomed to study chiefly from herbaria, and little from living spe- 
cimens, have no idea of the great variations from one type which many species 
present. These comparative differences are often so insensibly blended, that 
it is only when we meet with some very extreme forms that they attract our 
attention, and then only to note their extreme differences. Even when noted 
they are contemned as obstructing classificatioUi rather than welcomed as 
invaluable aids in resolving the laws of form. 

In a recent review of part 16 of Decandolle^i Prodromut, which has lately ap- 
peared, with the Coniferae by Prof Parlatore, the reviewer says : " It must be 
clear to every one that a great number of so-called species are varieties of one 
strain, doubtless produced by localization in different climatal ornatureU conditions.^^ 
{Gardener* 8 Chronicle, page 922, 1868.) As this review is understood to be by 
one who is himself known as a describer of many Coniferae, which are doubt- 
less varieties of one strain, it may be worth while to point out, in some Coni- 
ferse, that neither climatal nor any external condition has as much to do with 
variation in form as an innate power of development, independent of either 
climatal or local causes. 

In one of our commonest pines — Pinus inops — a very careful comparative ex- 
amination will show scarcely any two trees to be exactly alike ; the habits of 
the tree, the shade of color, or the length of the leaves, the size or form of the 
cone, the scales, or the seeds — in some one point a difference may be found 
which can easily be described in words. When extremes are brought together 
the differences are quite as great as characterize different species. By descrip- 
tions alone they would be fairly entitled to rank as distinct. The mind fails 
to unite them. It is only the educated eye which perceives their identity. I 
exhibit two cones from two trees growing on the banics of the Susquehanna, 
near Harrisburg. One is very long and narrow — three and a half inches in 
length, by only three-fourths of an inch wide at the base, and the scarcely 
projecting scales barely spinescent, the other nearly as wide, but only 
half the length, and -with strongly projecting scales and spines. Unless 
with previous acquaintance of Pintis inops in its natural places of growth, a 
botanist might well be pardoned for considering these distinct species, yet with 
the multitude of intermediate forms, all under the same external conditions, 
how can any " localizations " account for the varieties ? I have the same ex- 
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perience with Pmus rigida and P. pungent ; and it is doubtless tme of other 
species. 

I have noted some interesting variations in Piniu Banhnana^ which in some 
way do seem to be connected with location, although I have no doubt that 
ages of geographical travel from a central point conjoined with the principle of 
inheritance, might find the natural inherent laws of variation sufiScient to 
account for them. Dr. Gray says, in the last edition of his Manual of Botany, 
it is a shrub or low tree 6 to 20 feet high, giving N. Maine, N. Michigan and 
Wisconsin, and northward as the localities. I did not collect in northern 
Illinois, but friends tell me it grows some thirty miles from Chicago, only as 
a bush. Michaux observes that in Labrador it shows signs of decrepid old age 
at 3 feet, and in no part of America did he find it over 10 feet. Dr. RichardsoDi 
in Franklin's narrative of a journey to the shores of the Polar Seas in 1819 — 
1822, describes it as 40 feet high in favorable situations, but the diameter of 
its trunk was greater in proportion to its height than in any other pines of the 
country. Douglass found it to have longer leaves on the Bocky Mountains 
than elsewhere. In company with Mr. Wm. Canby, I had the opportunity of 
examining large forests of them growing on the neck of land between Escan- 
auba, on Lake Michigan, and Marquette, on Lake Superior, where we found 
them just the reverse of Dr. Richardson's experience. Here they were more 
slender in proportion to their height, not only than any pine of the country, but 
probably than any pine elsewhere. Most of the trees were from 30 to 40 feet 
high, remarkably straight, but only from 6 to 12 inches in diameter. We 
roughly measured one at Escanauba which was about twenty inches in diame- 
ter, and perhaps sixty feet high, little shorter than in fact a very fine Pmut 
resinosa, about two and a half feet through, growing near it. 

Now these variations have relation to only one particular, that of size ; there 
would no doubt be found others in many respects ; but even in this one 
character no theory of climate or soil will account for them. If a low tem- 
perature dwarfs the Labrador specimens, what is to account for the small 
bushes in Illinois or southern Wisconsin, in lat. 42°? And again, why are 
these latter in the rich soils of this district so small in comparison with the 
almost timber trees of a few hundred miles farther north, and in which is 
usually considered the poorest land of the north-west ? Soil and climate may 
have some influence in aiding variation, but facts show the origin is deeper 
than these, namely, a native power to change, kept in check only by inheri- 
tance and perhaps external circumstances. 

I have heretofore reported Pinut pungent as growing at Port Clinton; I find 
it now abundantly on the hills about Harrisburg ; so it may be set down as 
native to the whole interior of the State of Pennsylvania. 



Nov. 3rf, 1868. 

The President, Dr. Hays, in the Chair. 

Forty-two members present. 

The following paper was presented for publication : 
Sixth Contribution to the Herpetologyof Tropical America. By 
Edw. D. Cope. 

Dr. Leidy called attention to two singular specimens presented this evening 
by Mr. Laraborn.. They were obtained from the Huronian slates near the 
Dalles of St. Louis River, northern Minnesota. They l^ear a strong likeness to 
large coprolites partially imbedded in portions of slate. They not only have 
the usual form of coprolites, though flattened, but have an apparent spiral 
arrangement. Taken from the surface slate, the bodies, where exposed to the 
air have been more readily decomposed than the slate. A broken surface ex- 
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hibits a more distinct crypto-crystalline appearance than exists in the slate. 
Suspecting that they possibly might be of the nature of coprolites, Dr. L. had 
desired Dr. Genth to analyze part of one. The result was carb. lime 36*5, silica 
and silicates 59-1, oxide of iron, alumina, etc., 4-4. Though not of vertebrate 
origin, they may perhaps have been the excrement of some huge invertebrate, 
which, with all others of the time, are now totally obliterated. 

Dr. Leidy further remarked that it was well known that iridescent hues from 
the surfaces of bodies, independent of thin films, were usually due to aminute 
striation or parallelism in the arrangement of the elements of structure. Thus 
is produced the iridescence upon the wings of the house fly and many other 
insects, that of muscular and tendinous fibres, of pearl shells, artificially ruled 
surfaces, etc He has repeatedly observed that the iridescence on the surface 
of waters was due to the same cause, through myriads of vibrios and bacteria. 
Under the circumstances he was surprised that authors continue to repeat that 
the phenomenon of the beautiful play of colors in the precious opal has not 
been satisfactorily explained. It is evidently due to a regular striated condi- 
tion of the structure, readily observed by the microscope. The striae upon 
brilliant facets examined in a number of opals appear to be about 6000 to the 
inch. The stria) are probably the pores to which Brewster alludes as being 
the cause of the coloration of the opal. The brilliancy of labradorite is also 
due to a regular parallelism in the arrangement of elements of structure. 



Nov. 10th. 
The President, Dr. Hays, in the Chair. 

Forty-two members present. 



Nov. 17 th. 
The President, Dr. Hays, in the Chair. 

Twenty-five members present. 

Mr. R. P. Stevens made the following remarks on the geology and 
mineralogy of Venezuela : 

Observations made by my party extend two hundred and fifty miles up the 
Orinoco river from the city of Bolivar, or five hundred from its mouth, and in 
three directions southwards one hundred and fifty to two hundred miles. In 
the hydrograpbical basin of the Orinoco we have seen no other rock than 
gneiss, gneissoid schists, granite, and other crystalline rocks. The gneiss is 
granular and lamellar. Its minerals are magnetic iron ore, cupriferous ores, 
argentiferous galena, and, very sparingly, gold. 

We have been able to make out two distinct systems of elevation in this 
basin ; one running N. and S., the other W. N. W. and E. S. E. The former 
is a low ridge of black, shining, lamellar gneiss, forming a low divide between 
the Caroni river and the affluents of the Yuruary, or the line of demarcation 
between the hydrograpbical basins of the Orinoco and the Essequibo on the 
west. 

Upon the flanks of these rocks abut the gneiss of the Imitaca Mountains, 
which forms the divide between these two basins on the north. 

The remaining system of elevation runs N. E. and S. W., and corresponds 
with that of the Appalachian system of the United States. 

This system is confined, so far as our observations have seen, to the basin of 
the Essequibo. The rocks elevated by this system are talcose, with quartz 
veins, quartzite, porphyry, brecciated schists, and aluminous rock of a bluish 
color, locally known as " bluestone." 

1868.] 



304 FBOCEEDINOS OF THE ACADEUT OF 

The buin of (h« Essequibo is about SOO mile* long N. and S., and 600 E. 
and W. It is the true auriferoiiB Geld of Veneznela. 

Fragmentarj knowledge comes in from all known portions of U, showing all 
Ub mountaiDB to be gold-bearing. 

In the Talley of tbe Mocupio, a amall and insi)i;niGcBnt tributarjr of Uie 
Yuruary, the greatest amount of esploralion has been done. Here bos been 
developed two ajstems of veius ; one running N. E. and S. W.. corresponding 
with tbe strike of elevation ; the other B. and W., corresponding with tbe 
strike of talcose rock. 

Un the method of the formation of gold in the veins, the following obeerra- 
tiooB have been made : 

FiTit. Showing that sold must bare been placed in tbe Teioe at the same 
time with the quartz matrix, and that these were deposited paripattu on both 
walls of tbe vein. 

Sfcond. Obserrations sbow that gold has been rrdisposed oo Gssare walls of 
the quartz. 

Third. Observations show tbnt gold has been mechanically mixed with the 
aulphuret of iron, and tbat these depositions were made simultaneously with 
the quartz. 

The best koowo portion of the new ^Id fields of Yuayana are sitaated in 
tbe canton of Ynruary (formerly a portion of the Canton of Upatee), in lat. 
70 20' N., snd long. 65° W. from Greenwich ; about 100 miles south from the 
island of Pincoa, in the Orinoco river, and 2W miles south-east from Bolivar, 
over tbe great plains of Venezuela. 

Nov. 24(A. 
The President, Dr. Hats, in the Chair. 
Thirty-two members present. 

The chairman of the Curators announced that B. Waterhouse 
Hawkins, F. G. 8., had presented to the Academy a restored skeie- 
ton of the Hrtdrosaurus Foulkii, on which the following resolutions 
were offered and adopted ; 

Reioleed, That the Academy entertain a deep sense of obligation to Mr. Haw- 
kins for bis valuable donation of a restored skeleton of Hadrosaurus Foulkii,— 
a gift which will constitute an especial attraction end a promioent object of 
interest in our museum. 

Stiolved, Thai tbe profound palsontological knowledge, artistic skill and 
patient industry displayed by Mr, Hawkins in reconstructing from some frag- 
mentary remains this huge creature of a former geological period, has gained 
il> him onr respect and admiration, while his iavariable courtesy and freedom 
I imparting knowledge has secured our highest regards. 
Rctolvtd, Tbat tbe Academ.v fully appreciate the great value of the efforts he 
making to popularize science ; eflbrts, the importance of whicb cannot be 
highly esiimaled. Tbey will tend to benefit tbe community by expaodiDg 
le minds of the masses, and by furniabing to them higher and more ennobling 
subjects for Ihougbt than can be afforded by the common pursuits of every-dsy 
life. He will also advance science by increasing the number of those who csn 
appreciate the labors of men of science, sympathize in their labors, and secure 
" ■' em objects of interest which would be thrown aside Or destroyed by the 
int. 

That (he Academy lender to Mr. Hawkins its best wishes for hie 
piness and prosperity. 

lowing gentlemen were elected members : Wm. M. Dar- 
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lington, Emil Fischer, M.D., Isaac C. Price, Jos. G. Richardson, 
M.D., M. W. McAllister. 

Prof. H. J. Clark was elected a correspondent. 

On favorable report of the Committee, the following paper was 
ordered to be published : 

Sixth Contributioii to the HEfiPXTOLOOT of Tropical America. 

BY EDWARD D. COPE, A.M. 

LoxoPHOLis RuoiCKPS Cope, gen. et sp. nor. 

Fam. Ecpleopodidse. The scales imbricate, arranged in oblique rows or 
quincunciallj ; the exposed portion triangular, strongly keeled. Prefrontals, 
frontoparietals, parietals and interparietal plates distinct. Lateral and gular 
scales like dorsal ; ventral broad, smooth ; no gular collar, no lateral fold. 
Toes 5 — 5, all unguiculate. ? Femoral pores. Eyelid with transparent disc. 

This genus differs from Cercosaura only in the squamation, which is of a 
character entirely different from that of any other genus of the group except 
Tretioscincus Cope, where the scales are also arranged after the type of the 
Scincidae. 

Char, tpecijicun. — Tail moderately long, limbs well developed. Canthus ros- 
tralis a right angle, lores straight, top of head flat. Two loreals or preoculars 
between nasal and eye. Four superciliaries. Four supraorbitals. Internasal 
long as broad, prefrontals largely in contact. Frontal twice as long as broad, 
angulate before and behind. Fronto-parietals and the large inter-parietal 
longer than broad; parietals rounded externally. Labials five, long and narrow, 
third and fourth under orbit, with a narrow series of scales between. Inferior 
labials five, narrow ; a large symphyseal; behind this a still larger mental, 
behind which follow on each side a row of three large and two small infrala- 
bials, of which the first two pairs are in contact. Temporal scales keeled. 
Auricular opening large, a half disc, the truncation behind. Twenty rows of 
lance-triangular scales on back and both sides, and four rows of smooth ab- 
dominal scales, which are broader than long. Six large prieanal plates, five 
reaching the margin, the two outer narrow, the median shert. Scales of the 
limbs large-keeled. No pores on the femur in the specimen. Caudal scales 
like those of the back of Pantodactylns, — V. 6., elongate parallelogrammic. in 
whorls and keeled ; keels stronger below than above. The hind limb laid for- 
wards will reach the wrist of the anterior when appressed. Inner fingers and 
toes very small ; lengths of fingers 1 — 2 — 5 — 3 — 4 ; of toes 1 — 5 — 2 — 3 — 4. 

The plates of the top of the head are rugose, with longitudinal striae, which 

are not close, and more or less interrupted. 

In. Lin. 

Total length (end of tail lost) 4 5-5 

Length head to vent * 18 2 

♦* " axilla 7-2 

" " ear 4 

" hind limb e-ii 

" " foot 3-5 

•* fore limb 4*8 

Color above yellowish-brown, with a narrow blackish band on each side 
from the upper margin of the meatus to near the end of the tail A median 
pair of bands appear near the rump, and continue half the length of the tail, but 
are very indistinct. The upper and lower labial plates with a continuous 
transverse black band through the middle of each. Throat, belly and tail be- 
low unspotted, yellow. 

Habitat. — This Saurian is a native of the Magdalena River region, New Gre- 
nada, whence it was brought by Schulte Biickow, naturalist, and presented to 
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our Museum in Philadelphia by J. Carson Brevoort. Specimens of Tretioscin- 
cus bifasciatus Dum., and Dendrobates tinctorius accompanied it. 

Gbrrhonotus auritus Cope, sp. nov. / 

This species is distinguished by its strong massive head, with a series of 
elongato- conic flexible processes above the auricular meatus. 

Muzzle flattened, canthus rostralis wanting. Eiach of the posterior pair of 
supranasals divided in two, the posterior parts on each side the rhombic inter- 
nasal. Five supraoculars and five supraorbitals ; other plates of the head nor- 
mal ; they graduate into the nuchals by three cross-rows of scales. Temples 
much swollen, but not angularly. Upper labials eight large and two small ; 
lower labials nine, with two rows of infralabials ; the inner of four large scales, 
the third largest. Side of neck and axilla coarsely granular ; above the ear 
four long conic flexible processes, with two or three shorter below them. 
Scales of back and belly small for the genus, in sixteen longitudinal and 
twenty-six transverse series, from nape to groin. They are bony, and strongly 
but finely keeled. Ventral plates smooth, in 14 longitudinal rows. The lateral 
fold is slight, and contains about three rows of coarse granules. 

The ground color is pea-green, more or less shaded with yellow ; the rugosi- 
ties of the scales everywhere black. Blackish green shades form indistinct Ys 
directed backwards on the middle of the back. Below yellowish, with dirty 
green shades. Eyelids and auriuular processes yellow. Length to vent 5 in. ; 
to axilla 2 in. ; to ear 21*5 1. ; to orbit 4*5 1. ; greatest width of head 12*5 1. 
Length fore limb 15-5 1. ; of hind limb 20 1. ; of foot 10-2 1. The tail is short 
(3 in. 10*2 1.), and covered with bony scales, but I am not sure it has not been 
early reproduced. 

This, the most singular species of the genus, is only equalled in beauty by 
the G. g r a m i n e u s m. of Mexico, which it resembles. The latter has larger 
scales, a longer muzzle, and a much more angulate temporal region; the occi- 
put is also well marked ofif from the nape by one projecting cross-row behind 
the postparietal, while there are three in G. auritus. Finally, its post-supra- 
nasal s are not divided. Both these species are allied to the G. t se niatus 
and G. d e p p e i of Wiegmann. Gray refers the latter to a genus Abronia, 
but a regular gradation of characters connect them with the other Gerrhonoti. 
• This is one of the Reptilian forms which inhabit the vast forests of Vera 
Paz, in the neighborhood of the ancient cities of Peten and Coban. Museum 
Smithsonian, Henry Hague discoverer. 

HoLCOSus BRiDGESii Cope, sp. uov. 

This species is near the H. sexscutatus Gunther, having quite the same 
coloration, that is, dark olive, with a pale vertebral band from the end of the 
muzzle and a lateral black band from the orbit, which is white-bordered above 
and below. The superior white line is much interrupted in this species. Top 
of head brown, below uniform light green. It diflTers considerably in the scu- 
tellation of the head. There is a pair of confluent supra- and prenasals in 
contact medially, and tliese are succeeded by a pentagonal internasal, but from 
this point the squamation is different; thus three plates represent each pre- 
frontal, while some eighteen take the place of the frontal. Behind this point 
they are too numerous to homologize, except that a small median occipital is 
surrounded by series of tubercular or keeled scales, which are arranged in 
curved series running behind the occipital. The frontal scales are in three 
series, two larger superciliaries which are strongly keeled, and a median flat 
row, with those of the muzzle arranged quite as in species of Anales. Supra- 
orbitals two on each side, each a half-ellipse, keeled an the inner margin, sur- 
rounded by granules except the anterior, which is in contact with the super- 
ciliaries. 

The throat fold is covered with granular scales ; Gunther says H. sexscu- 
tatus has a series of shields. He also states that the hind limb extended 
only reached to the posterior margin of orbit; in the present species it reaches 
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considerablj in front of the orbit. Gnnther gvrea twenty femoral pores ; in 
the present there are twenty-four on each side. 

In other respects, as to squamation, scutellation, etc., Gunther's description 
applies to this species. See Proc. Zool. Soc. Lond. 1859. The allied H. 
septemlineatus A. Dum. differs in the less divided scales of the front, 
as well as in being seven-banded. 

This Saurian is dedicated to my friend Robert Bridges, M.D., Professor of 
Chemistry in the Philadelphia College of Pharmacy, and an active member of 
the Academy of Natural Sciences. 

The species is represented by one specimen in the Museum of the Academy. 

Opbeomorphus mimus Cope, sp. nov. 

This is the only species of the genus which has the black annuli on red 
ground, characteristic of Erythrolamprus and other genera of American Coro- 
nellines, Elaps, etc. Its general appearance is exactly that of E. v e n u s t i s s i- 
m u s with single rings, or Ophibolus micropholis with confluent rings. 
It agrees entirely with other species of this genus in double anal, short tail, 
diacranterian dentition and lack of scale-pores, but is slightly^bnormal in the 
rudimental. condition of the loreal plate; it is on one side entirely wanting. 

Superior labials seven, eye over third and fourth, fifth largely in contact 
with postoculars. First, the only one longer than high. Muzzle short, bead 
slightly distinct. Internasals transverse ; orbitals 1 — 2, the anterior not reach- 
ing frontal. Temporals 1 — 2. Scales in 15 series, broad as long. Frontal 
with straight sides convergent behind ; its length greater than its breadth, and 
longer than common suture of occipitals, though shorter than greatest length 
of the latter. Tail 6-8 times in total length ; i. «., 2 in. 3 1. out of 13 in. 6 1. 

General color crimson, each scale with a brown spot near its tip. Ten black 
rings of 3 and 3-5 scales in width cross the body. They are sometimes divided, 
and the halves alternate ; they are complete across the belly, but have a ten- 
dency to divide, especially the posterior. One pair of complete annuli on the 
tail, and four spots above near the tip. No black collar, chin uniform ; head 
above and spot below eye black ,* plates on sides of muzzle and temples black- 
^dged. 

The long posterior maxillary tooth of this species presents a singular struc- 
ture. Its section is triangular, two of the sides being shallow concave. The 
angle between these is the section of an acute posterior ridge of the tooth ; the 
anterior face of the tooth is convex. The posterior sides being slightly concave 
to the tip, in some lights suggest the presence of the groove of Erythrolamprus 
and other genera, but both are similar, and neither is a true groove. 

The habitat of this species is a mining district in the higher regions of Equa- 
dor or New Grenada, but the exact locality I cannot fix. It was found with the 
following species : Anolis f r a s e r i Gthr., Rhabdosoma microrhynchum 
Cope, Holcosus b r i d g e s i i Cope, Opbeomorphus mimus Cope, Amphis- 
basna f u I i g i n o s a L., Masticophis pulchriceps Cope, and Elaps s ae v u s 
Cope. 

Specimens in Mus. Academy from Edward Day, of the Assay Department of 
Columbia College, New York. 

LlOPBIS FLAVITORQUES CopC, Sp. UOV. 

This is a small and aberrant species of the genus. Its peculiarity consists 
in a projecting rostral plate, as in Lygophis conirostris Gthr., which is 
consequently developed on the upper aspect of the muzzle. The tail is also, 
rather longer than in any other species, its length entering the total 3*2 times. 
In this it approaches Dromicus. 

Internasal plates about as long as wide; prefrontals considerably wider than 
long. Frontal with superciliary borders each one-third the anterior suture, 
and about half the occipital ; thus the plate is very wide, with a long produced 
posterior angle. Each nasal higher than long, narrower than the loreal ; latter 
higher than long, straight above, angulate below. Preocular higher than long, 
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two postocnlars ; temporals I — 2. Saperior labials seven, all higher than long 
except the last, third and fourth bounding orbit. The eje small, pupil round. 
Inferior labials seven, the fourth as long as anj three others, the first well de- 
veloped behind symphjseal. Geneials short, the posterior half the length of 
the anterior, and separated bj a plate. Scales in seventeen series, rather 
broad, subequal. Gastrosteges 188; anal 1 — 1; urosteges 105. Total length 
17*5 inches; of tail 5-5 inches. 

Everywhere above dark brown, except a broad yellow half collar which 
crosses the posterior half of the occipital shields and two rows of scales. Below 
dirty yellowish. 

This serpent is from, the Magdalena river, New Grenada. Brought by Schulte 
Buckow, of New York. 

The physiognomy of the head of this species is somewhat like that of Ozyr- 
rhopus, though the characters are dififerent. 

» 

LioPHis PBRSiMiLis Cope, sp. nov. 

This species is very much like the Coniophanes f i s si d e n s Gthr. in gene- 
ral appearance ; it differs generically in its uniporous scales and entire poste- 
rior maxillary tooth. It also resembles Rhadinsea o b t u s a, but differs also in 
dentition and pores. The form is more like the latter than the former, as the 
head is relatively small. 

Scales in 17 rows. Frontal nearly as wide as superciliary suture ; occipi- 
tals long, truncate behind; supranasals very small. Postnasal much larger 
than prenasal, loreal nearly square ; preocular one, narrow, not approaching 
frontal. Two postoculars. Seven upper labials, eye over third and fourth ; 
postoculars two; temporals 1 — 2 — 3. Inferior labials seven; post-genials 
longer than pre-genials. Gastrosteges 131 and 1 — 1. Urosteges 70. 

Total length II in. 3 1. ; of tail 3 in. 3 1. Above light brown, with a dark 
brown band on each side, from the neck to the end of the tail, which is dark 
bordered above on the lower edge of the fourth row of scales. Labial plates 
white edged above. Belly and tail below yellow, a black dot on the edge of 
each scutum and scutellum. 

From Rio de Janeiro, Brazil ; brought by the Thayer expedition. Mus. Com- 
par. Zoology, No. 436. 

GoNOPHiB PULCHBR Gope, sp. nov. 

Scales in nineteen longitudinal rows. Loreal a little longer than high ; 
orbitals 1 — 2, temporals 2 — 3. Muzzle rather projecting. Head little distinct. 
Superior labials, eight, higher than long except the last, fourth and fifth form- 
ing orbit below. Gastrosteges 73, anal 1 — 1 ; urosteges 67. Total length 
29 in. 3 1., of tail 6 in. 3 1.; of gape 9-2 1. 

Six dark longitudinal bands on a light ground. * First a black band along 
the middle of the first row; second a dark brown black edged on the third and 
half the second and fourth ; third a similar broadly black margined on the 
eighth and half the seventh and ninth, separated from its fellow on the other 
side by a median stripe of only one scale in width which is black edged. This 
median band disappears on the nape, leaving a broad band to the end of the 
muzzle, extending over the occipitals and superciliaries. The lateral band ex- 
tends in like manner to the end of the muzzle including the upper edges of 
the labials. Throat clouded with blackish below. Belly yellow with a few 
specks on each end of the gastrosteges. Upper labials broadly brown edged 
below. The bands extend to the end of the tail. 

From near Peten, Vera Paz. Henry Hague ; Museum Smithsonian. 

This handsome species is near the C. vittatus Peters, but differs in many 
points of coloration, and in having one more labial shield above and below. 
From C. lineatusD. and B., it differs also very much in coloration. 

Helicops fumigatus Cope, sp. nov. 
Scales in nineteen rows, keeled anteriorly and posteriorly, lower rows smooth. 
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Two pairs geneials ; occipitals short and broad. Dark brown, with nnmerous 
lighter or dark gray cross bands, which are blacked edged, and extend to the 
first row of scales, and are sometimes interrupted on the vertebral line. Belly 
with a broad brownish gray band from throat to rent, the ends of the gastro- 
steges yellow, forming two bands ; a median longitudinal brown line on the 
tail. 

Tail 3-3 times in length. The plates of the head and other peculiarities are 
quite like those of H. a n g u 1 a t u s. 

From Surinam, Mus. Academy Natural Sciences. Discovered by Chas. 
Hering, M.D. 

Helicops CYCLOPS Cope, sp. nor. 

Scales in nineteen rows, strongly keeled everywhere, including the first row. 
Two pairs geneials ; occipitals short and wide, long as frontal. 

Head exceedingly short, mouth wide as the length of the rounded lip mar- 
gin. Superior labials eight, fourth scarcely entering orbit by its upper corner 
(by its whole extremity in H. a n gu 1 at u s), the fifth, sixth and seventh nar- 




in H. an gul a tus). 

Tail -33 total length, slender (less than -25, H. a n g u 1 a tu s). Gastrosteges 
124, anal 1 — 1; urosteges 89. 

Light yellowish brown, with twenty-six transverse deep brown rhombs 
across the back which terminate at the second row of scales, being separated 
from the back ventral cross-bar, which is opposite each, by a longitudinal yel- 
low band. This band is not distinct between the spots. Belly strong yellow 
with jet black cross bars, which are on more than two gastrosteges. Tail 
black, spotted below. A brown cross-band between the eyes 

Length 275 inches. From Bahia, Brazil. Mus. Academy, from Dr. Otho 
Wucherer. 

This species is at first sight much like the H. a n g u latus, but difi'ers vari- 
ously as above. In coloration the spots in the latter are always continued into 
the ventral cross-bars, and not interrupted as in A. c y c 1 o p s. 

The species of the genus are as follows : H. carinicauda Nieuw. H. 
modestua Gthr. H. leprieurii Dum. Bibr. H. c h ry so s t ict u s 
Cope. H. in f r a t ae n i a tus Jan. H. f urn igatns Cope. H.cy clops 
Cope. H. angul a tus Linn. H p oly I e p i s Gthr. The following species 
have been erroneously referred to this genus : H. wagleri Jan. is Tretanorhinus 
variabilis Dum. Bibr. H. agansizi Jan. is T. nigroluteus Cope. //. 
«chistosus Jan. is Atretium schistosum Daudin, and II. mortuarius Jan. is 
Tropidonotus mortuarius (Boie) Schlegel (Tropidinotut ferox Giinther). 

Thrasops pr^btans Cope. 

The largest species of the genus, exceeding considerably the T. fl avigu- 
l a r i s of Hallowell. The length of one sp. is 6 ft. 3 in., of which the tail is 
2 ft. 3J in., while the body of another measures 4ft. 6 in., giving a total of 
s^ven ft. 1 in. Length head to end of quadratum In in. 10 1., width between 
superciliary margins 8 lines, diameter orbit 4 1. ; from orbit to end of muzzle 
G lines. 

The head is very distinct, and the muzzle rather short for the genus ; the 
eye.s are very large. Rostral plate small, postnasal lower than prenasal ; place 
of the loreal entirely occupied by the prefrontals Orbitals 1 — 2, the anterior 
not quite reaching the frontal. Frontal one-sixth longer than wide in front, with 
concave sides and short posterior angle. Occipitals broad, short, divaricate 
behind; temporals 1—2. Superior labials nine, fifth and sixth in orbit, last 
two longer than high. Inferior labials 11, the anterior very wide; postgeni- 
als longer than pregenials. 

Scales in fifteen rows for a part of the length, in eleven, on the posterior 
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half of the body. They are without pores on the side, but are tiniporons on 
most of the rows. All the rows except the inferior, are carinate. On the 
middle and posterior part of the length, that of the vertebral becomes obso- 
lete, and then vanishes, while those of the two on each side, especially the 
superior, become very strong. Tail entirely smooth. Gastrosteges 180. Anal 
divided ; urosteges 176 ; the first are strongly turned up at the sides, and not 
angulate. 

The teeth increase in length gradually to the posterior end of the maxillary 
bone, where the last is abruptly the largest ; they are strong, and eleven in 
number. 

Color everywhere bluish green without metallic reflection, the keels of all 
the scales black. 

This beautiful species was sent to the Smithsonian Institution by its corres- 
pondent Henry Hague, near Peten, Guatemala, 

Leptodira paoifica. 

Scales in nineteen series, biporous, all nearly equal. Body cylindric, neck 
little compressed ; head short, broad. Oculars 2 — 2, loreal higher than long. 
Superior labials seven ; eye over third and fourth. Temporals 1 — 2. Frontal 
longer than broad, with straight parallel borders ; occipital elongate, truncate 
behind. Internasals long as wide, one-third prefrontals. The superior pre- 
and postoculars are both much larger than the inferiors Gastrosteges 164, 
anal 1 — 1, urosteges 61 pairs. Length of head and body 7 in. 3 1., of tail 
2 in. 

Color above bright rose-brown, with four series of blackish-brown, very small 
spots, of which the median pair forms usually a short cross-bar by their 
union ; in this case they extend over five series of scales. The lateral spots 
are on the fifth row, and cover half a scale. A broad black bar across the 
nape ; a short brown line behind each eye, and a number of dots on the 
crown. Below uniform cream color. 

The above description is derived from a young animal. It was given to the 
Smithsonian Institution by its correspondent, G. Bischoff, and sent to me for 
examination. la its characters it approaches the species of Hypsiglena (P»eu' 
docUpsas Peters,) but has a grooved maxillary' tooth and double scale-pores. It 
has different labials, scales and coloration, from the L. annulata. 

Leptodira personata Cope, sp. nov. 

Body slightly compressed, neck contracted, head elongate, narrowed in front 
of ihe orbits. Scales equal, biporous, in twenty-three rows. Internasals 
broader than long, frontal elongate, with parallel sides, superciliaries narrowed, 
occipitals narrowed, elongate, rounded behind. Temporals 1 — 2 ; oculars 1 — 
2. anterior barely reaching frontal ; loreal long as high. Superior labials 
eight, fourth and fifth in orbit. Geneials equal. Gastrosteges 173, anal 1 | 1 | , 
urosteges ? (tail mutilated). Length head and body, six inches. 

General color cream, with broad black cross-bands on the dorsal region. 
These extend from the gastrosteges anteriorly, posteriorly from the first series 
of scales. There are twenty- three between nape and vent, which are wider 
than the intervals. Top of head except upper labials entirely black ; a broad 
yellowish collar. Below immaculate. 

The Smithsonian collections have received this species from Mazatlan, 
Western Mexico, from G. Bischoff. It was sent with the Leptodira pacifica, 
Agalychnis dacnicolor Cope, and Holbrookia bischoffi Cope and other 
species. 

Phimothyra dkcurtata Cope. 

This species resembles considerably the species of Lytorhynchus Peters, 
which genus in Africa represents the American Phimothyra. They differ only 
in dentition, the former being diacranterian, the latter rather coryphodont. 

This species is distinguished by many features. The head is shortened and 
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somewhat arched, the rostral plate very broad and free, entirely separating the 
Internasals. There is a complete annulus of scales round the eye. The tail is 
relatively shorter than in the known species. 

Ground color light grey; a series of elongate parallel ogratnmic brown 
blotches occupies the dorsal region, from the nape to the end of the tail. Labi- 
als and under surfaces unspotted. 

Length about fourteen inches. This serpent is remarkably different from 
the three already known representatives of the genus. In these the orbit rests 
on the labitv^s, and the color is in bands. 

Presented to the Mus. Acad. Nat. Scl. by Wm. M. Gabb, who discovered it 
in the upper part of Lower California. 

Pbltaphrynb LEMtrit Cope, sp. nov. 

This is a toad of singular aspect, owing to the extraordinary development of 
the bony crests of the cranium and the large size of Its eyes. 

The muzzle is short and very much flattened, projecting much beyond the 
month. Tiie upper lip forms indeed a strongly projecting bony rim all round 
the mouth. Loreal region very concave, canthus concave and very close to- 
gether. The superciliary crests are extraordinarily elevated, having an arched 
outline, and descending steeply to the loreal region. It is angulate posteri- 
orly, joining the almost equally developed supratympanic ridge. The crown 
of tb« head is thus a deep basin, widened above the tympana, and obstructed 
by a cross- elevation in front. Strong ridges behind and before the orbit ; nos- 
trils vertical, a short bony longitudinal ridge below them. According to the 
characters of the genus there is no derm on the head. Tympanum vertically 
oval. Parotoids broad oval, directed obliquely downwards, covered like the 
remainder of the upper surfaces of the body and limbs, with numerous closely 
placed sub-round tubercles, with rugose surfaces. Feet rather short, with 
small tubercles, and only one remarkably weak metatarsal tubercle, the inner. 
A strong corneous ridge on the inner margin of the tarsus. The heel reaches 
the middle of the parotoid. The toes are about half-webbed, and have a strong 
dermal margin. Two strong carpal tubercles. Under surfaces studded with 
small tubercles, with acute points. Tongue obovate, largely free. 

In. Lin. 

Length head and body 4 5-5 

« to axilla 2 

" " posterior margin tympanum 15 

" " anterior margin orbit 6 

" of fore limb 2 5 5 

« <' hind limb 4 3-5 

" " " foot 2 4 

Width of head behind 17 5 

" interorbital space 8-5 

" top of muzzle 1-3 

The color above is a blackish-brown, the top of the head yellow shaded; 
two longitudinal brown spots on the frontal region. A light vertebral line 
disappears on the back and reappi^ars on the coccyx, and another light line 
passes round the inside of the pttrotoids and diverges on the scapular region. 
Limbs yellowish cross-banded, below dirty white, below the vent blackish. 

This curious animal was found by George Latimer, the correspondent of the 
Smithsonian Institution in Porto Rico, W. I. We are indebted to the same 
zoologist for the following species : 

Pkltaphrynb lemur Cope. 

Ctstignatrus albilabris Gthr. var. 

Hbmidactylus mabvia Cuv. 

Mabuya fulgida Cope. 

DiPLOOLOSSUS DEGENER Cope, 
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Amolts tblimk Cuvit^r. The female of this apecieB would fall in the " genus" 
Eupritlu FiU.^Dacl]/loa Gruj. 

TypBLOPB Sp. 

CmLtBoTHBcs iHORNAKra Dum. Bibr. Onlj' found elaewhere in Jamaica. 
Alsophih BiNCTlCRUclB Cope {^=A. mitanicknui Cope). 

Otabpib iHPOBA Cope. Peltaphryiti empuia Cope, Proc. Acad. Nat. Sciences, 
Philad. 1862, p. 344. 
TbiB Bpecies does not belong to PelCaphrjne, but to a genni which I now 
name. It ditTere l>oii> the former in the existence of an additioaal Buperficial 
arch of the skull, wjich passea from the mastoid region behind the auricular 
meatus, thus enclosing the latter, and causing it to be a mere foramen perfo- 
rating a shield of bone. This is the oa\j genua of living Batrachia in which 
Ihe external ear ia thus completed behind. It is a teadenof of I'eltaphrjne 

Cuba j found by Prof. Poej, 

Ltsteis EEiOHTOPs Copc, flp. et gen. dot. Cystignathidarum . 

Tribe PUurodemx, same group as Pleurodema, diflering only from that genua 
tn the presence of two strong shovel-like metatarsals, as in the genus Systoma. 

Its charactera are, therefore: cranium with a fro n to- parietal Ibotane'lle ; li- 
phisteruum an osseous style, with furcate cartilage disc. Vomerine and max- 
illary teeth well developed i a large inguinal gland ; two metatarsal shovels. 

It differs from Gomphobalea in its fontanelle and vomerine teeth, but is in- 
termediate between this genos and Pleurodema, showing that the tribes Fleu- 
rodemae and Cystignathi should be closely appro li mated. It differs only, BD 
far as we know the characters, from Eupemphii Steind , in the presence of a 
well-developed dentition in adults as well as young. The other characters of 
Eupemphix are not yet known, or whether it is nearer this geons or Gompho- 
hates. Steindacbner's second species of Bupemphii I woiild refer here, and 
call it Lystris f u e c m ac u 1 a t us. Name of the genus from Aurr^, a 

Cliar. ipecifimii. — Vomerine teeth in two abort oblique series directed for- 
wards between the nares. about as far from the latter as from each other. 
Tongue a flat oval, one-lhird free. Head broad, Occiput slightly swollen, can- 
thus rostralia straight, obtuse, convergent ; loreal region vertical plane. Di- 
ameter of bony orbit equal length of muzzle ; the latter contracted, elevated, 
rounded in profile; nostrils nearer end than orbit. Uembranum tjmpani one- 
third orbit. Oslia large as nnrea. Males only with a subgular sac, with targe 
lateral slits. Limbs short, stout; the heel barely reaching the tympannm. 
Toes quite short, free, without dermal margins. No tarsal median tubercle or 
Ibid. Inguinal gland large subovate. IJkin smooth above and below ; a (f* 
ill-deiined warls on the hack. Lengths of fingers 3 — 2 — I — 4. 

Length head and body 1 i-i 

muizlc to posterior edge tympanum 7 

" hind limb J 1 



Width head jn St behind tympanum 6-4 

Color above dark brown, with several darker brown broad irregular bands, 

which cross the back in three places or are broken into spots, and are Hometimei 

confluent longitudinally. Sides with dark brown lines and specks. Lip with 

two vertical brown bands on each aide. Inguinal glands black, white speckled. 

'own, deeper banded; sole from heel dark brown. Below yellow, gnlsr 

lena River, New Grenada, Schulle Buckow, collector. 
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SpsLEftPBB LiNBOLUS Gope, Proc. Acad. Nat. Sci. Philad. 1865, 196. Ophio- 
batrachus vermieularis Graj, Ann. Mag. N. Hist. 1868, 297. 

This species varies somewhat in the relative length of the tail. One of the 
specimens from Cordova, Vera Cruz, measures as follows : head and body 17*3 
lines ; tail 2 in. 10*4 lines. 

In the collections of the Smithsonian Institution. 

Gbotbitov oabbonabius Cope. 

A uniformly black variety of this species occurs iu the high lands of Guate- 
mala, and another with two dorso-lateral ochre bands is found in Yucatan. 
Mus. Smithsonian. 



Dee, Ist 
The President, Dr. Hays, in the Chair. 

Thirty-fiye members present. 

The rollowing papers were presented for publication : 

" Notice of some remains of extinct Insectivora from Dakota." 
By Dr. J. Leidy. 

" Observations on Reptiles of the Old World. Art. 11." By 
Edw. D. Cope. 

^' Notes, on some points in the structure and habits of the Palae- 
ozoic Crinoidea." By F. B. Meek and A. H. Worthen. 

Dr. Lbidt exhibited some specimens of Mica recently received from West- 
port, Canada, remarkable for the beauty and distinctness of its asterism, pro- 
duced by minute acicular crystals profusely scattered between the laminae. 
The star exhibited twelve equidistant rays, exceeding in strength any previ- 
ously seen by him in varieties of the mineral. 

Prof. Cope made some observations on some extinct reptiles of interest. 
One of these, represented by a single sacro-caudal vertebra from Swedesboro', 
N. J., indicated a second species of Elasmosaurus. It was of equal size with 
the corresponding one of the Kansas specimens, but differed in the square and 
uncontracted form of the centrum, and greatei stoutness of the diapophyses. 
He called it E. orientalis. 

Another reptile was represented by a vertebra, tooth, and portion of mandi- 
ble, [t was a gavial-like crocodile, which if of proportions similar to those of 
the Gangetic species, would indicate an animal of thirty feet in length. It 
belonged to the genus Thboaohampsa Cope, and was allied to the T. antiqua 
(Orocodilus Leidy), but differed in the more compressed knife-like tooth crowns. 
Miocene of Maryland. 

He also exhibited bones and teeth of a large Rodent from the cave deposits 
of Anguilla, one of the Virgin West India Islands. The characters observed 
wore those of the genus Chinchilla, but the roots of the teeth were contracted 
and not so open as in many Rodents, as though having a more limited period 
of growth, or perhaps like deciduous teeth, which are much reduced in num- 
ber in most Rodents. The species was nearly as large as the Castoroides o h i o- 
e Ji s i 8 of North America, but had relatively smaller Incisor teeth. The body 
was probably as large as that of the Virginia deer, and the limb bones as 
stout, as seen in portions of femora and other pieces preserved. He called the 
animal Amblyrhiza inundata, and thought that its discovery on so small an 
island, with others of like character, indicated that the Carribean continent 
had aot been submerged prior to the close of the Post-pliocene, and that its 
connection was with other Antilles, while a wide strait separated it from the 
then comparatively remote shores of North America. 
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Mr. Mebhan stated that it is a fact well-known to most of us, that the Wts- 
teria nnenstSj as we find it cultivated, rarely produces fruit. The large seed 
vessels I now present are from a plant I have which bears abundantly. Why 
it does so 1 think may prove of interest to the members. 

A few years ago Darron discovered motion in tendrils. Subsequently, in a 
paper published in our Proceedings, 1 showed that this motion required nutri- 
tion for its force, which was so much abstracted from growth. I explained by 
this what had hitherto been a mystery, why grapes grew more freely and 
healthy when running over trees, than when exhausting their vigor in fruit- 
less motion to find something to cling to. I referred to many plants on which 
I had experimented, amongst others Wisteria sinensis ; a plant was trained a few 
feet hign and then left to support itself. It took all its food to fight gravita- 
tion. Since then it has continued to grow as a bush or small round-headed 
tree, unless a branch happens to extend to the ground, or a neighboring bush, 
when such branch will push forth with its old time vigor. In proportion as 
this plant has lost the power of growth, it assumes a reproductive power. 
This year from my little Wisteria tree I have gathered a half -peck of seed 
pods. 

That weakened vigor is favorable to reproduction rs well known to the 
horticulturist. Hence the operations of root pruning, transplanting, summer 
pruning, and ringing the bark. The novelty of this Wisteria incident is that 
an excessive draft on the force necessary to overcome gravitation in the 
ascending plant is also an enfeebling cause. 

The facts I have given have a three-fold interest. To the structural botanist, 
enabling him to get specimens of fruit for examination hitherto hard to be ob- 
tained ; to the horticulturist, furnishing him with the means of freely propaga- 
ting a plant hitherto rather difficult to increase, and to the natural 
philosopher, furnishing an additional illustration of what I have hitherto 
advanced, that growth in a great measure is a struggle with gravitation^ requiring 
great efforts hy the nutritive powers of the plant to sustain it. 



Dec. Sth. 
The President, Dr. Hays, in the Chair, 
Thirty-one members present. 



Dec. 15th. 

The President, Dr. Hays, in the Chair. 

Thirty-four members present. 

The following paper was presented for publieatioA : 

" On the seed vessels of Forsythia." By Thos. Meehan. 

Mr. Cope offered the following resolution which was adopted : 

Resolved, That the Academy of Natural Sciences present their 
thanks to Theophilus H. Turner, M. D., TJ. S. A., for his very 
valuable gift of the skeleton of the great extinct reptile, the Elas- 
mosaurus platyurus, from the neighborhood of Fort Wallace, Kan- 
sas. 



Bee. 22d. 
The President, Dr. Hays, in the Chair. 
Thirty- four members present. 
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The following papers were presented for publication : 

" Bemarks on some new types of Carboniferous Crinoidea, with 
descriptions of new forms." By F. B. Meek and A. H. Wortben. 

" Descriptions of seven new species of American Birds from vari- 
ous localities, with a note on Zonotrichia melanotis." By Geo. N. 
Lawrence. 

" Analytical table of the species of Baridius inhabiting the United 
States." By John L. LeConte, M. D. 

" The Gyrinidse of America, north of Mexico." By John L. Le 
Conte, M. D. 

" Notes on the species of Agonoderus, Bradycellus "and Stenolo- 
phus inhabiting America, north of Mexico." By John L. LeConte. 

Dr. Leidy exhibited some photographs of fossil bones, received from Mr. W. 
E. Webb, Sec. of the National Land Co., at Topeka, Kansas. They represent 
vertebrae, and fragments of jaws with teeth, of a skeleton of Mosasaurus, re- 
ported by Mr. Webb to be abont 70 feet in length, recently discovered on the 
great plains of Kansas, near Fort Wallace. 



Dec. 2^th. 
^ Mr. Jos. Jeanes in the Chair. 

Fifty-three members present. 

The following gentlemen were elected members : 

Albert Peale, Franklin Piatt, Jr., Edw. A. Spooner, M. D. 

The following were elected correspondents : 

Geo. Neville, of Calcutta, E. I. ; Rev. Dr. Joseph F. Berg, of New 
Brunswick, N. J. 

The Committee to which was referred a paper, entitled " Phos- 
phorus and Fatty Degeneration," reported in favor of its publication 
in the American Journal of Medical Science. 

On favorable report of Committees, the following papers were 
ordered .to be published : 

Notioe of lome remains of extinct INSEGTIYOBA from Dakota. 

BY JOSEPH LEIDY. 

Dr. Hayden, in his trip to the Mauvaises Terrea of White River, Dakota, in 
the summer of 1866, discovered the remains of two genera of insectivoroas 
mammals, which appear to be peculiar, but related to the hedge-hogs. 

Lbptictis Hatdeni. This name, appropriate to one of the animals, is 
founded upon a nearly entire skull devoid of the lower jaw. The specimen 
belonged to a mature animal, as indicated by the complete and worn condi- 
tion of the teeth ; but the skull retains most of its sutures as distinctly as is 
usual in the Opossums. It is less in size than that of the Mink, and its shape 
is more canine than musteline. It bears some resemblance in form to that 
of the insectivorous genus Glisorez, or to that of the vivernine genus 
Eupleres. 

The cranium is remarkable for the possession of a pair of prominent ridges 
defining the upper part of the temporal fossae, as in the fossil cranium repre- 
sented by De Blainville (Osteographie, Mustela, pi. xiv) under the name of 
Mustela plesictia from Auvergne, and by Gcrvais (Pal. Fran. pi. 28, fig. 2) 
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under the name of Muttela angutHfrotu, Similar ridges, relatively less well- 
deyeloped, exist in the Graj Fox. 

The orbits are as little distinct A>om the temporal fosse as in the Skunk or 
the European Hedgie-hog. 

The cranium back of the orbital spaces is conoidal and wider than high. 
It is narrowest just back of the postorbital eminences ; relatively not so much 
constricted as in the Mink or Fox, though more than in the Skunk or 
European Hedge-hog. 

The face is long, and tapers evenly to the end of the snout. 

The palate is long, narrow and moderately arched, and exhibits no large 
perforations as in the Opossums. 

The fossil retains most of the teeth, the number of which consists of seven 
molars, a canine and two incisors. 

Of the molars the posterior four have broad trilateral crowns, with a num- 
ber of points or tubercles, as in the Opossums and Hedge-hogs, or the back 
two in the Dog. The anterior three molars have simple, compressed conical 
crowns. The canine is comparatively small. Whether the animal possessed 
more than two incisors on each side is uncertain. 

Measurements from the specimen are as follows : 
Estimated length of skull from occipital foramen to fore park of 

incisive alveoli 29 lines. 

Length of cranium from inion to fronto-nasal suture 18} ^ 

Breadth at Eygomata 17^ " 

Length of palate 15^ " 

Length of molar series f. 11 " 

IcTOPS Dakotbnsis. This name is founded on a small fragment of a skall 
which was obtained with the preceding. At first the specimen was supposed 
to belong to the same animal as the former. It clearly indicates a skull of 
nearly the same size and shape as that of LeptictU. 

The fragment consists of a portion of the face, containing the remains of 
most of the molar teeth. The face appears to have had nearly the same form 
and construction as in Leptietis^ and the forehead exhibits traces of the two 
peculiar ridges defining the upper part of the temporal fossa? in the latter. 

The remains of the molars consist of the posterior six. The second pre- 
molar appears to have been a two-fanged, conical crowned tooth, as in Lep' 
tictit. The third premolar has a trihedral crown, inserted by three fangs, 
whereas in Lqttictis^ as in the preceding tooth, it has a simple conical, crown 
with a pair of fangs. 

The crown of the third premolar of letopt is composed of three principal 
lobes, two external and the third internal. The four back molars have the 
same relative position and size as regards one another as in LeptictUj but they 
do not project abruptly beyond the premolars externally as in this. Their 
crowns, so far as can be ascertained, appear to have had the same construc- 
tion as in the third premolar. 

The space occupied by the back six molars in letops is ten lines, being a 
little more than in Lq>tictit. 



ObsenratioBS on BEPTILE8 of the Old World. Art. II. 

BY E. D. COPE. 

CaxMAiLEO BASiLiscns Cope, sp. nov. 

This species pertains to group «. of Gray's arrangement of the species of 
this genus (Proc. Zool. Soc. Lond., 1864), that is, is nearest allied to C. 
ve r rue o sus Gray, and G. calyptratus A. Dum. It has therefore a 
high longitudinal crest on the supraoccipital region, and the supraoccipito- 
mastoid crest is not furnished with any dermal margin of flap behind, but is 
the margin of a truncate face which is minutely scaled. No dorsal or ven- 
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tral crests except a few conic scales abore the scapulae. Oular region with 
a weak crest. 

The occipital elevation is yertical behind, the lateral ribs but little oblique, 
and joining the superciliary crest at a little more than a right angle. Median 
crest very convex, nearly vertical below. Superciliary crests continuous, not 
arched, descending straight and obliquely to the muzzle. None of the crests 
dentellated. Scales everywhere granular, equal. Nine rows of subequal 
scales between lateral and median occipital crests ; six between canthus 
on the muzzle. Tail little compressed. 

Color gray and leaden, with yellow shades. Three blackish radii back of 
orbit. A yellow band from chin to vent. 

Total lengrth 12 in. Muzzle to vent 5 in. 4*6 lines. Muzzle to orbit 6 lin. 
Length of hind limb 2 in. 61. 

This species was obtained at Eorusko, Nubia, by Prof. H. A. Ward, and 
placed in the Museum Peabody Acad., Salem, Mass. No. 489. 

This Ghamaeleon resembles the G. vulgaris, and is intermediate between 
it and the G. verrucosus. 

It may be observed that the Ghamaeleo burcheliiof Hallowell cannot 
be regarded as more than a variety of G. granulosus of the same author, 
and that C capellii Du Bocage appears to be the same so far as the descrip- 
tion goes. 

Panaspis XVEXJ8 Gopc, sp. et gen. nov. Scincidarum. 

Char, genericiu. Allied to Morethia Gray, differing only in the distinctness 
of the fronto-parietals from each other and from the interparietal, all three 
being united in ihe latter genus. No eyelid ; a supranasal ; rostral not 
prominent. Limbs short, toes weak, 5 — 5. Scales smooth. 

Character tpeeifietu. Scales large, in twenty-four longitudinal series. Two 
loreals, one behind the other ; two preoculars, one above the other. Fronto- 
nasals broad as long, separated by frontal, which reaches the internasal. 
Frontal acute behind, smaller than each frontoparietal, but a little larger 
than the interparietal. Lateral parietals meeting behind the last named, and 
followed by two transverse scales each. Superciliaries and suparorbitals four 
each. Two large marginal anal scales. 

General proportions slender, the head remarkably so, the tail proportion- 
ately stout. The appressed extremities do not meet by the length of the 
longest finger. Toes 1 and 5 equal, 3 and 4 nearly so, elongate. Inner finger 
very small. Superior labials eight, fifth immediately below orbit, last three 
scale-like, large ; anterior quadrate. Tail with cross scuta beneath. 

Total length 3 in. 5 lin. To vent 15 1. ; to axilla 6 lin. ; to ear 3 1.; to 
orbit 1*2 1. Length fore limb 3 lin. ; hind limb 4*6 1 

Color. Golden olive above, darker behind, with a narrow golden line on 
each side from the temple to the base of the tail. Sides above darker, be- 
low lighter, pale spotted. A whitish line from below eye to near axilla. 
Limbs and tail above brown, with small round white spots ; below greenish 
white ; tail pale brownish beneath. 

Habitat. Probably Swan River, Australia ; possibly from South-Western 
Africa. 

Namef from its complete cephalic scutellation, all the plates usual among 
lizards being present. 

EUMBCBS PBRDICICOLOB Gope, Sp. UOV. 

Twenty-eight series of broad scales on the body, all entirely smooth. Body 
fusiform, the limbs very short, with short but unequal toes. Tail cylindric. 

Rostral plate low, broad, prominent, but not acute. Infranasals as long 
as broad, largely in contact. Internasal much broader than long ; fronto- 
nasals small, widely separated. Frontal long, rounded behind ; fronto-pa- 
rietals well in contact, large, rounded behind ; inter-parietal smaller than 
the latter, parietals well in contact behind it. Dorsal scales equal, a little 
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smaller than yentrals. Ear large, membrane deeply placed ; no marginal 
tubercles or scales. Nasals not divided; preloreal higher than postloreal; 
two preoculars. Superior labials seven, fourth long, below orbit, no sab- 
orbital plate. A transverse symphyseal, and broad transverse mental. In- 
ferior labials seven. 'Five supraorbital plates. Scales In front of vent 
equal. 

In. Lin. 

End of muzzle to vent 3 3 

•' " to axilla *. 13 

" " to orbit 2T 

Length of fore limb 5*9 

" hind '' 8-2 

Color above brown, uniform on the back, each scale with a large white 
spot near the centre, on head, body and tail. Lower labial and gular scales 
white, with a brown spot, upper labials brown, with a white spot; white 
below, all the scales brown edged ; in a younger specimen laterally, only in 
an older all round. 

This well marked species is a native of Zanzibar. Mus. Academy and 
Peabody Acad. No. 499. From H. P. Shepard. I have referred this species 
to the genus nearly as restricted by Dr. Gray, including with it Plistodon and 
Otosaurus of his catalogue, as forming together a definable genus. 

SEPSINA Socage. 
Sepsina orammica Cope. 

Scales in 22 rows. Limbs small, the anterior one-third the length of the 
posterior ; toes 3 — 3. Nostril between four plates ; frontonasals and inter- 
nasals united into a shield which is broader than long. Supraorbitals and 
superciliaries four each on each side. Frontal concave behind, and wide as 
long ; interparietal nearly as wide, large ; two pairs of parietals, the interior 
meeting behind ; two pairs transverse plates behind them. Nasal, loreal and 
preorbital present ; rostral flattened, not acute. Eye over fourth labiaL 
Anal and abdominal plates equal. Ear minute. 

Length to ear 8" (French) ; to axilla 15'^ 75^^^. Axilla to groin 6' 6^'. 
Fore limb 2^^, posterior limb V'. Tail elongate, mutilated. 

Below brownish yellow, above fawn brown ; four rows of scales on each 
side, with a dark line in the centre, forming interrupted streaks. Hind limb 
streaked above in the same way. Tail more distinct, spotted, on the under 
surface faintly ; above dark banded. 

This species dififers from the type described by Bocage, (Journal de Scien- 
cias, Mathematicas, Physicas e Naturae Lisbon, 1866, 26), in its coloration, 
in having two rows of scales less ; in having fore limbs very much smaller, 
less than one-third the posterior, (they are more than one-half the same in 
the S. angolensis Boc). In the latter the internasal and frontal are 
much more elongate, and ihe interparietal very much smaller, according to 
the description and figure of the above author. 

Museum of the Essex Institute. No. 512. Discovered by Edmunds Lovett, 
on the South-West Coast of Africa. 

Oedura verrillii Cope. 

The femoral pores in a series arched angularly forwards and not extending 
on the femora. The plates of the under surfaces uf the toes are besides the 
terminal discs, one pair only, as large as the terminal and at the end of the 
antepenultimate phalange. Labials regular, 8 — 7 to below pupil ; two rows 
iufralabials across chin. Rostral undivided. Gular scales granular ; thora- 
cic and ventral flat, larger than the flat dorsals. Muzzle scales tubercular. 
A tubercle on each side vent. Head as broad as from end of muzzle to half 
way between orbit and ear. Color very pale above, with six very deep brown 
cross bands from nape to sacrum, which are more or less connected on the 
8 des. A brown band through orbit, and one behind, crossing the occiput. 
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Muzzle to ear 12^^^ ; to axilla 20''^-5. Axilla to groin 25'^ ; tail lost. Fore 
limb 13" ; hind limb 18''^. 

With Diplodactylas marmoratus Qraj, from Australia. No. 724. Mas. 
Comparative Zoology, Cambridge, Mass. 

Dedicated to my friend Addison E. Verrill, Professor of Zoology in Yale 
College, Connecticut. 

[PEROPUS Wiegm. 

Three species of this genus before me differ from those described, and may 
be compared as follows : 

L The tail much depressed, and with a series of broad shields below. 

Margin of tail minutely serrate; two internasal plates; mental plates 
abruptly diflferent from gular scales, in one cross row of six, and smaller 
ones at the angles in front of a straight cross-line. Pale brown with close 
reddish speckles .P. packardii. 

II. The tail broad, depressed, slender, with small scales below. 

A few internasals, two longitudinal rows, hexoganal mentals ; gray with 
scattered brown spots P. mutilatus. 

III. Tail thickened, depressed, cylindric, without serration ; scaled below. 
Four cross rows ovate mental plates, the posterior smaller ; three interna- 
sals ; pink-grey, with brown later shade, with pairs of b|^ck dots on each 
side the middle line, which form striae on the scapular and crural regions. 
Tail subcylindric P. roseus. 

Two cross-rows ovate mentals, those behind graduating through several 
rows to the gulars ; four internasals ; tail swollen ; light gray with a brown 
band on each side P. pusillus. 

Pbbopus pagkabdii Cope. 

This is a stout species. Gunther's description of Peripia p ero n ii Gray 
applies well to this, but in our animal the toes are all strongly palmate at the 
base. 

Upper labials 9 — 7 to under the eye, lower seven ; symphyseal large, trian- 
gular. Gular scales very minute, ventials larger than laterals, and laterals 
than dorsals. A thick femoral fold behind. Pores in a long line, from 35 to 40. 

Light reddish brown, with small bay specks all over the upper surface. 
Several small round bay margined spots on the occipital and temporal 
region. 

Head and body to vent 42"; muzzle to ear ll^''-5; width at ear 8^''-7, of 
tail 6'^ Length of hind limb 14^^-7. 

Penang, Malacca. No. 476. Mus. Peabody Academy, Cambridge, Mass. 

Peropus roseus Cope. 

This species is remarkable for its nearly cylindric tail. I find no femoral 
pores in two individuals, but a rather large series of scales abruptly divides 
the granular from the scaled portion of the femur, in their position. Upper 
labials eight to below orbit. No posterior femoral fold. Dorsal scales 
extremely minute. General form more slender than in the last species. 

A black spot on each scapular, and one above each axillary region ; one on 
the iliac, and a line above each ischiadic region ; a row of black dots on the 
vertebral line of the tail. A brown band from end of muzzle to ear, then a 
black line to axilla. 

Total length 77^^ ; to vent 40" ; to ear 10" ; width at ear 4^'-7. 

No. 735. Mus. Comparative Zoology. 

Peropus pusillus Cope. 

This little reptile differs from the last in the three structural and fourth 
coloration characters, beyond which it is difficult to observe further pecu- 
liarity. Thew are nine superior labials to below the pupil ; there is no 
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femoral fold, nor are there femoral pores. Color light brown, with a much 
paler dorsal shade ; a brown band through orbit to axilla, and band across 
muzzle. Tail with a series of pale rounded spots on the median line above. 

Totallength 59^^; to veDt35"; to ear 9"; hind limb 12^'-5. 

No. 407. Mus. Peabodj Acad. S. W. Australia. 

HEMIDACTYLUS Cuv. 

Hbmidacttlus lonoickpb Cope. 

This species is like the H. co ctsei D. B. in its very sparse tuberculation, 
for this appears in a single line of obtuse distant warts, on each side the lum- 
bar region only. The thumb has a claw, however, and the tail is surrounded 
bj rings of prominent tubercles. It has fewer tubercles than the H. f r en a- 
tus, and differs further in having a long flat slender muzzle. The width of 
the head behind the orbits does not measure from the end of the muzzle to 
the posterior margin of the orbit, while in the H. f r e n a t u s it reaches the 
rictus of the mouth. Labials 10-— 9; mental projecting behind; postmentals 
two pair, the outer considerably smaller, the inner largely in contact. Femo- 
ral and preanal pores in one series. 

Light reddish-brown, with a pale dark brown bordered ochraceous band 
from the end of the muzzle to the groin. Dorsal region brown-shaded ; below 
white. 

Length to vent 47^^ ; to axilla 24^^ ; to ear 13^'. 

Manilla,' from Capt. J. W. Chever. Mus. Peabody Academy, Salem, Mass. 
No. 478. 

Hbmidacttlus hexaspis Cope. 

Tubercles flat, round, sparse, in a row on each side the median vertebral 
line, and three rows on each side, at a distance from the former. Caudal tu- 
bercles in three rows on each side. Labials 11—8, symphyseal produced be- 
hind ; postmentals abruptly larger, three on each side, the median pair in 
contact half their length, the outer diminishing regularly. Femoral and pre- 
anal pores continuous in the male, both wanting in female. Three internasals ; 
no tubercles on head or nape. Abdominal scales ovate, rather large. 

Plumbeous above, with numerous pale blotches ; a pale band from end of 
muzzle to groin, margined with leaden above and below, in the female with 
blackish ; top of muzzle dark shaded above. 

Length to vent 57^-' ; to axilla 25^^; to ear 13^^ 

Two specimens from Madagascar. No. 494, Mus. Peabody Academy. 

This species is also related to the H. frenatus, but diff'ers in the arrange- 
ment of the dorsal tubercles, and in the chin shields. 

I may note here that the Liurus capensis (Hemidaetylua capensit Smith, 
Zool. S. Afr.) occurs in the copal of Zanzibar. A specimen over two inches 
long, enclosed in a block of this substance, is in my possession. Its skeleton 
and viscera have been dissolved, and form a thick fluid easily visible on 
moving the specimen. The specimen has been included some time before 
the solidificaiion of the gum, as the gases evolved during decomposition have 
raised large bladders in two places in the specimen. Another Gecko, pro- 
bably a Hemidactylus, also occurs in the copal. 

Pbntadactylus bbunnbus Cope. 

Nostrils surrounded by four small shields and the first labial, the rostral 
being excluded. The anterior of the scales separated from its fellow by a 
polygonal scale, which is not included in a notch of the rostral. Rostral 
fissured above. Superior labials eleven, last two minute ; two or three of 
them longer than high. Distinguishable inferior labials nine ; two first much 
deeper than long. Infralabials not marked, forming some four or five rows 
of small ovate scales. Scaling of the body coarse. No superciliary spine ; 
no preanal pores. Free joints of the toes, especially of the thumbs, thick. 
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Tail with whorls of flat hexagonal scales, abruptly separated from those of 
the sacram above. 
Color above brown, with seven irregular undulate, transverse bars of a very 

deep browUf between rump and nape. Below pale. 

In. Lin. 

Total length 5 7-6 

Length from muzzle to vent 2 8*5 

" " •* axilla 2 4 

" " " ear 9 

" " " orbit 4 

" of hind limb 14 

Australia. Mns. Jardin des Plantes, in ex. 

This species is nearest the PI. d u v a u c e 1 i i D. and B. ; the differences maj 
be readily determined by comparison with Gunther's description in Reptiles 
Brit. India. 

Ptenopus maculatub Gray, Proc. Zool. Soc, London, 1865, 640. 

Character genericus. — Toes with transverse series of very narrow, simple 
plates beneath. Posterior toes all turned forwards, with a series of long pro- 
cesses forming a fringe on each side ; posterior claws issuing from above a 
broad paralellogrammmic lamina. No femoral pores. Ears distinct. Nos- 
tril pierced in a single plate. Ejelids each half developed. 

This genus is near to Stenodactylus Cuv. and Spatalura Gray, but differs 
markedly from both. The tail is not flattened and fringed as in Spatalura, 
while the terminal plates of the toes and single nasal plates are marked 
characters. 

As Dr. Gray referred this genus to the Agamidse I was induced to make an 
examination of the skeleton. As a result of this, I am satisfied that it belongs 
to the suborder of the Nyctisaura and the family Gecconidas. In evidence 
for this I append the following characters : 1. The dentition is pleurodont. 
2. The parietal bones are separate. 3. The vertebrae are amphicoelian. 4. 
There is no sabarticular bone. 6. The coronoid process of the mandible is 
not produced posteriorly. As characters of a higher or a lower significance 
the following may be added. The angular bone is distinct, there are four ab- 
dominal ribs, and three attached by long haemapophyses to the posterior mar- 
gin of the xiphisternum. The dentary bone is prolonged below unusually far 
posteriorly, »'. e., to half way between the coronoid and articular processes. 

Character specificus, — Head large, slightly compressed. Muzzle short, ob- 
tuse. Nasal plates two, forming a round disc, which is only in contact with 
the nostral and first labial, and separated from its fellow by a granule. This 
disc has its posterior third separated from the remainder by a suture ; the 
nostril is in the anterior plate near the suture. Rostral not fissured, broader 
than high. Superior labials longer than high, large, seven on each side. In- 
ferior seven (to opposite sixth superior) narrow, longitudinal. Symphyseal 
prominently rounded below, broader than high. No infralabials ; gulars not 
smaller. 

Dorsal scales equal, hexagonal, flat ; nuchals minute, occipitals, frontals 
and nasals a little larger than dorsals, flat. Oaudals equal to dorsals, flat, 
wborled. Tail vertically flattened at the end. Fingers and toes long, slender ; 
former lengths 5 — 1 — 2 — 4 — 3 ; toes 1 — 5 — 2 — 3 — 4. Fingers not fringed ; 
claws long, compressed, not concealed, but with a smooth basal sheath. The 
posterior toes are entirely different, in the long fringes, terminal plates, and 
the perfectly straight spine-like claws, which project from the middle of the 
end of each plate ; the arrangement is a little like the body of a slender Onia- 
cns, whence the name of the genus. The long cross-plates are not serrate, 
but are rigid ; they are separated from the series of fringe-like scales by some 
series of granules. The tail is slender, short, and slightly compressed. No 
tubercles at base. Vent with a short fringe all round. 

1868.] 



322 PBOCEEDINGS OP THE ACADEMY OP 

In. Lin. 

Total length 3 6 

Length to vent 2 1 

" " axilla 11 

" " ear 5 2 

" " orbit ^ 2 

. " of hind limb 12-5 

" " foot 6 

Width of head at ears 5 

Color. — Above light gray, with a rose shade on the neck and nape. Five 
pairs of irregular black annuli, one on each side the vertebral line, from ramp 
to nape. These are more or less broken, especially anteriorly. They are re- 
placed by scattered linear spots on the top of the head. The arrangement 
reminds one of that seen in the Felis u n c i a. Seven pairs of spots on the 
upper surface of the tail form cross-bars. Labial plates brown edged ; be- 
low everywhere delicate straw color. 

Habitat at Cape of Good Hope. No. 725, Mus. Comparative Zoology, Gam- 
bridge, Mass. 

This interesting little Saurian is furnished with a large calcareous mass on 
each side the neck behind the os quadratum, which gives its head an appear- 
ance of length. It is no doubt an inhabitant of a sandy region, judging by 
its color and the structure of its hind feet, which appear to be adapted for 
excavating. It is no doubt allied to the Stenodactylus garrnlusof Smith, 
but differs in numerous respects from the description of the latter author. 

LxTHEOBiA PALLIDA Copc, gcu. et sp. nov Typhlopidarum. 

Char. gen. — This genus differs from Typhlops in the subdivision of its ocular 
plate into two scales similar to those of the body ; the superciliary plate is 
also undistinguishable from the latter. There appears to be no eyes. Supe- 
rior labials three. 

This genus is between Typhlops and Helminthophis Peters, differing from 
the latter in its erect nasal plate, with nostril on the superior suture. The 
Onychocephalus c se c u s Dum^ril, from Gaboon, appears to belong to this 
genus ,' the two species may be distinguished as follows : 

Muzzle obtuse ; rostral very wide, largely in contact with the 

superciliary plates; nasal large L. pallida. 

Muzzle transversely acute ; rostral not reaching to supercilia- 

ries: nasal minute L. caeca. 

Char, specif. — Rostral subquadrate viewed from above, nearly as broad as 
long, in contact nearly equally with three scales above the fronto-nasals,— 
viz., the frontal and two superciliaries. Thesubocular a little larger than the 
ocular ; behind these a series of seven scales from the rictus to the median 
row, on each side. Preocular and fronto-nasal of equal width, the latter 
sending a very narrow point to the second labial behind the wider nasal. 
Nostril very near the rostral suture. Tail as long as width of head, acumi- 
nate. Scales equal, in twenty-two longitudinal rows. Form quite slender. 
Length 6 in. 3*5 lines ; diameter at middle 1-25 lines. Color pale flesh-color. 

Habitat. — Zanzibar. Presented by C. Cooke to the Essex Institute, Salem, 
Mass. (Mus. 504.) It was taken from a well. Mus. Acad. Nat. Sci. Philada. 

Thrasops citrinus Cope, sp. nov. 

Body slender, compressed, tail short for the genus. Gastrosteges rounded 
and elevated on the sides. Scales in seventeen rows, poreless, all strongly 
keeled ; the median more lanceolate; the surface of all finely longitudinally 
striate. Head quite distinct; muzzle not long, flat, truncate ; cantbus ros* 
tralis straight, angulate, lores plane. Supranasals a little longer than broad; 
frontal elongate, not concave laterally, occipitals a little longer. Post-front- 
als descending to labials, no loreal ; oculars 1 — 3. Superior labials nine, 
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foarth, fifth and si^h in orbit, last three longer than high ; temporals 1 — 2. 
Ten inferior labials, postgenials longer than pregenials. 

Total length 23*5 in, ; to vent 17 in.; to rictas oris 7 lin. ; to orbit 1*5 lin. 
Gastrosteges 197, urosteges 105. 

Yellowish-brown above, gastro- and urosteges rich yellow. Top of head 
brown, lips paler, the upper edges of the plates light, continuing into a streak 
to belly. 

From the Seychelle Islands ; found by XJ. S. consul Pike. Mus. Acad. Nat. 
Sciences. 



Notes on some points in the Strnotnre and Habits of the Paleszoio GBIKOIDEA. 

BY F. B. MEEK AND A. H. WOBTHEN, 

Of the State Geological Surrey of Illinois. 

Through the kindness of Mr. Charles Wachsmuth, of Burlington, Iowa, we 
have recently had an opportunity to examine some unique and exceedingly in- 
teresting specimens of Carboniferous Crinoids, showing parts of the structure 
of these animals, in some instances, never before observed, so far as we are at 
this time informed. In a few instances, these specimens show internal organs 
entirely free from the matrix, and although like all the other solid parts of 
these curious creatures, composed of numerous calcareous pieces, really sur- 
passing in delicacy of structure the finest lace-work, and so frail that a touch, 
or even a breath, might almost destroy them.* Some of these specimens we 
propose to notice here, but, before proceeding to do so, we avail ourselves of 
this opportunity to express our thanks to Mr. Wachsmuth for the zeal, indus- 
try, skill and intelligence he has brought to bear, in collecting and preparing 
for study, such an unrivaled series of the beautiful fossil Crinoidea of this 
wonderfully rich locality. Some idea of the extent of his collection of these 
precious relics may be. formed, when we state that of the single family ActinO' 
crinidx alone, after making due allowance for probable synonyms, he must 
have specimens of near 150 species, or perhaps more, and many of them show- 
ing the body, arms and column. 

It is also due to Mr. Wachsmuth, that we should state here that he is not a 
mere collector only, but that he understands what he collects, and knows just 
what to collect, as well as how to collect. 

Below we give substantially some notes of observations made in his collec- 
tion, followed by some remarks on other specimens at Springfield : 

1. St/nbathocrinuSj Phillips. Some of Mr. Wachsmuth's specimens of a spe- 
cies of this genus show that it is provided with a long, slender, pipe-stem like 
ventral tube, or proboscis, apparently equaling the arms in length. Also, that 
a double row of minute alternating marginal pieces extends up within the am- 
bulacral furrows of the arms, apparently all their length. We are not aware 
that these characters have been hitherto noticed in any of the publications on 
this genus. It will be seen, however, farther on, that minute marginal pieces 
probably occupied the furrows along the inner side of the arms of other types 
of Crinoidea, as well as this. 

2. "jfoniasteroidoerinus^ Lyon and Casseday. Some unusually fine specimens 
of the typical species of this genus ((?. tubero8un) in Mr. Wachsmuth's collec- 
tion, from Crawfordsville, Ind., show the slender pendent arms much more 
distinctly than any we had before seen, and from these it seems evident that 
these arms are stouter than we had supposed, and that there are not more than 
five or six of them to each of the ten openings. In the specimen figured by us 
on page 220 of the second volume of the Illinois Reports, these arms were only 
imperfectly seen by working away, with great difficulty, the hard matrix be- 

• By Mr. Wachsmuth's permission, we have prepared for fUture publication, drawmgsof 
all of these instructive specimens. 
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tween two of the produced rajs of the yaalt, which we l^ve termed psendo- 
brachial appendages, or false arms. In clearing awaj the matrix of this 
specimen, we had cut just far enough to expose the edges of the arms on each 
side of the deep ambulacral furrow, so that each of these edges presents the 
appearance of being a separate and distinct, yerj- slender arm, composed of a 
single series of pieces, and without any ambulacral furrow on the outer or 
Tentral side ; whereas there is a well-defined ambulacral furrow, bearing the 
tentacula along its margins, on the outer side of the arms, and when the matrix 
is removed from these ambulacral furrows, the arms can be seen to be composed 
each of a double series of small alternately-arranged pieces. It is barelj possi- 
ble that in specimens of this species with the arms perfectly preserved, that the 
ambulacral furrows may be covered on the outer or ventral side by a doable 
series of alternating pieces, and that the tentacula* may connect with little 
openings along each side, though there certainly appear to be only open far- 
rows in the specimens examined. 

It is worthy of note, in this connection, that there certainly are species, 
agreeing exactly in all other known characters with this genus, that have no 
open furrow along the outer or ventral side of the arms, which are distinctly 
seen to be round on the outer side, and show there a double series of interlock- 
ing pieces along their entire length, while the tentacula connect along the 
inner, or under side, as the arms are seen hanging down. This is clearly seen 
to be the case in a beautiful specimen of O typtu (=Trem€Uoerinu9 typua, Hall) 
in Mr. Wachsmuth's collection, and we can scarcely doubt that in this species 
there is an open furrow on the inner (under) or dorsal side of the arms. If 
not, the arms must be tubular, in consequence of having the ambulacral canal 
iiclosed all around, excepting at the points where the tentacula connect along 
each side. 

3. Cyatho€rinu8j Miller. Specimens of this genus showing the vault (more 
properly the ventral disc) have very rarely been seen. In England a few ex- 
amples have been found, and these have been supposed to show two openings, 
one central and another lateral ; the latter, according to Prof. Philipps' and 
Mr. Austin's figures, being provided with a slender marginal tube, or so-called 
proboscis. Some of Mr. Wachsmuth's specimens, however, of C. nudvaeetu and 
O. lowensis, Hall, showing the vault, have led us to doubt the existence of a 
central opening in the vault of this genus, when the specimens have this part 
entire. The specimen of C. nMUvaeeiu shows the remains of the usual narrow 
lateral proboscis, and also has an opening in the middle of the vault, but from 
the appearance of this opening, as well as from the structure of the vault of a 
specimen of C. lowentit, in which this opening is closed, we can scarcely donbt 
that it was also closed in the specimen of C. malvaceus, when entire. The re- 
maining parts of the vault of the C. tnalvaeeus mentioned consist of only five 
comparatively large pieces, alternating with the upper inner edges of the first 
radial pieces, — the one on the anal side being larger than the others, and form- 
ing the base of the inner side of the proboscis. These five pieces connect with 
each other laterally, and extend inward some distance, but not so far as to 
meet at the centre, where there is a subsemicircular opening, nearly as large 
as that in the remaining base of the proboscis. Along each of the sutures 
between the five vault pieces mentioned, a comparatively large furrow extends 
inward from each arm-base to the central opening. These we regard as con- 
tinuations of the ambulacral furrows from the arms, though there is also a mi- 
nute opening at each arm base, passing directly downward into the cavity of 
the body, which was probably for the passage of the arm-mascles. 

Looking at this specimen alone, one would naturally suppose there must 

* We use the term tentacula here in the sense it is generally used by palseontologists, 
with reference to the delicate pinnalse along the arms of Crinoids, and of courBe not as 
applying to the minute fleshy organs along the ambulacral furrows, usually termed tenta- 
cles oy those who have investigated the recent Crinoids. 
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faave been, during the life of the animal, two distinct openings in the vault, as 
appears to be the case in the specimen of C, planutj Miller, figured by Prof. 
Phillips and Mr. Austin. But on examining the specimen of C, lowensU men- 
tioned above, we find that it shows the base of the small lateral proboscis, with 
the five principal vault-pieces alternating with the first radials (the one on 
the anal side being larger than the others), and the same ambulacral furrows 
extending inwards from the arm- bases, all exactly as in the C. malvaceus. But 
here we find the central opening undoubtedly closed by several vault pieces, 
while the ambulacral furrows, extending inward from the arm-bases, pass 
in under these central pieces, and are themselves occupied, or covered, by a 
doable series of alternating, very minute pieces, which probably also extend 
on, all the way up the ambulacral furrows of the arms as marginal pieces. 

From our examinations of these two specimens, which are the only examples 
of the genus we have seen, showing the vault pieces, and seem to be typical 
forms of the genus in all other respects, we are strongly inclined to think the 
specimen of C. planus, figured by Prof. Phillips and Mr. Austin, has had these 
central vault pieces removed by some accident. The fact that these pieces in 
the specimen examined by us, in Mr. Wachsmuth's collection, seem not to be 
deeply implanted between the five larger surrounding pieces mentioned, but 
rather rest, as it were, partly upon the narrow bevelled points of the inner ends 
of the latter, between the ambulacral furrows, so as to allow room for these 
furrows to pass under, would render them less firm, and more liable to be re- 
moved by any accident, and may possibly account for their absence in the 
English specimen mentioned. 

In regard to the pieces covering the central part of the vault, and which, 
from the way they are arranged for the ambulacral furrows to pass under them, 
were apparently more liable to be removed than the others, we would remark 
that they do not present the prominent appearance, and uniformity of size and 
form, of the movable pieces composing what is often called the ovarian pyra- 
mid in the Gystids, but certainly have all the appearances of true fixed vault 
pieces, and scarcely project above the others surrounding them. Consequently 
we cannot believe it at all probable that this genus had a central mouth, open- 
ing directly through the vault ; though its ambulacral canals evidently con- 
verged from the arm-bases to the middle of the vault, partly above the outer 
vault pieces, and under those composing the middle of the vault. That these 
furrows terminated at the entrance of the alimentary canal, under the middle 
of the vault, as those of Comatula converge to the mouth, in the same central 
position, is highly probable ; and, as will be seen further on, we are much in- 
clined to believe that the minute organisms upon which we are led, from ana- 
logy, to think these animals subsisted, were conveyed to the entrance of the 
alimentary canal along the ambulacral furrows, without the agency of any 
proper mouth, opening directly through the vault. Hence we think it proba- 
ble that the small tube, usually called the proboscis, situated near the poste- 
rior side of the ventral disc, rather corresponds to the tubular anal opening 
similarly situated in Comattda Mediterranea, 

From our description of the vault of these species, it will be seen to present 
considerable similarity to that of Crotalocrinus rugoaus, excepting that in that 
genus, owing to its great number of arms, the ambulacral furrows, or canals, 
bifurcate several times between the middle of the vault and the arm- bases, 
while in Crotalocrinus there is no lateral proboscis, nor, apparently, even any 
visible opening, judging by the figures we have seen, though we suspect it may 
have a small opening at the periphery of the ventral disc, on the posterior or 
anal side. In the group of depressed Platycrini for which Troost proposed the 
name Cupellaerintu we observe a somewhat similar vault, at least in some of the 
species ; also in Coceocrinus. In such forms there would seem to be, as it were, 
an intermediate gradation between the modern Crinoids and the prevailing 
Palaeozoic types, as has been pointed out by Mr. Billings. 

4. ConvQluied support of the digestive sack, in the Actinocrinidse, The presence 
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of a large convoluted body, resembling in form the shell of a Bulla or Seaphan^ 
deTy witbin the body of several types of the AetinocrinidsBj was noticed by Prof. 
Hall in vol. xli, p. 261 of the Am. Joum. Sci., in 1866, though he made no sug- 
gestions there in regard to the functions it probably performed in the internal 
economy of these animals. In the second volume of the Illinois Geological 
Reports, published soon after, we figured, on page 191, a specimen of Stroto- 
crinusj with this body seen in place, and stated that we regarded it as having 
been connected with the digestive apparatus of the animal. 

Both in Prof. Hall's and our own remarks, this organ was spoken of as a 
convoluted plate. This, however, we now know is not strictly correct, for al- 
though composed of hard calcareous matter, and in some species somewhat 
dense in structure, it seems to be always constructed of a great number of mi- 
nute pieces, and generally has a more or less open or porous texture ; while in 
some cases it presents the appearance of an exceedingly delicate net-work. It 
seems never to be attached to the bottom of the visceral cavity, though it ex- 
tends down nearly to the bottom. It is open at both ends (the opening at the 
lower end being generally smaller than the other), and is placed with its longer 
axis nearly so as to coincide with that of the body of the Crinoid. In some 
species it is more or less dilated at the upper end, while in others it is con- 
tracted at both ends, so as to present, as above stated, the form of the shell of 
a Bulla. It has apparently no columella, but is more or less loosely convoluted, 
with a spiral ridge descending the interior, and sometimes another ascend- 
ing the exterior. Its walls are generally of moderate thickness, but they often 
appear to be thicker than natural, in consequence of the presence of inorganic 
incrustations, of calcareous or silicious matter, which also disguise its real 
structure. 

In Actinoeriniia Verneuilianus, Shumard, this body is narrow below, and sub- 
cylindrical above to the top, which is slightly dilated. The small opening at 
the lower end has a thickened rim, which passes around spirally, so as to as- 
cend the outside, as a rather stout ridge, all the way to the top, making nearly 
two turns, and apparently also forming a rim partly around the top. The sur- 
face of the whole organ, as well as of its external spiral ridge, has the usual 
rough appearance, and when fragments of it are held up, so as to be examined 
by transmitted light, through a good pocket-glass, it is seen to be composed of 
a great number of very minute polygonal pieces, varying somewhat in form 
and size. When these pieces are examined under a magnifier, by reflected 
light, they show shining facets, like crystals, though they are evidently not 
surface incrustations, but actually compose the walls, or substance of the organ 
itself. No pores or meshes were observed passing through the walls of this 
organ in this species, in which it appears to be more than usually dense. 

in another specimen in Mr. Wachsmuth's collection, apparently of Aelinoeri' 
nus proboscidialisj this organ, as seen with one or more of the outer turns re- 
moved, has an oval or subelliptic form, being contracted and twisted at both 
ends, so as to present very nearly the appearance of the shell of some species 
of Ovulum. Its walls are quite thin, and seem to form more convolutions than 
in any other species in which we have had an opportunity to examine it. As 
seen by the aid of a magnifier by transmitted light, it presents a very beauti- 
ful appearance, being composed of a great number of minute pieces, with nu- 
merous openings passing through between them. The little pieces and the 
openings between them, are of nearly uniform size, and arranged so that there 
are usually one or two of the former intervening between any two of the open- 
ings. ' ^ 

Another of Mr. Wachsmuth's specimens of AciinoerintisgeevrvSyBeM, has one 
side of the body removed so as to show about two thirds of the convoluted or- 
gan, the upper part of which is broken away. The part remaining has a short 
wide subcylindrical form, with a rather broad, obliquely truncated lower end, 
which is not tapering, as in the other species. Under a magnifier it is seen to 
be composed of an extremely fine net-work, far surpassing, indeed, in delicacy 
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of strncture, the finest laces that it is perhaps within the power of hnman skill 
to fabricate ; and as it is entirely free from any surrounding matrix, excepting 
at one side below, the specimen has to be handled with great care, as a mere 
toach of this delicate part would probablj cause it to fall into hundreds of 
minute fragments. On examining it under a magnifier, the little bars of which 
it is composed are seen not to intersect each other at any uniform angle, but 
anastomose, so as to impart a kind of irregular regularity, if we may so speak, 
to the form and size of the meshes. Of these little bars there are two sizes, the 
larger forming the larger meshes, while within the latter a smaller set of pro- 
cesses extend partly or entirely across, so as to form more minute meshes ; the 
whole presenting a beautiful appearance, of which it would be difficult to con- 
vey a correct idea by a mere description alone, without the aid of figures. 

From analogy, judging from what is known of the internal structure of the 
recent genus Comatala^ in which several authors have noticed a reticulated 
calcareous structure secreted within the tissue of the softer parts of its alimen- 
tary canal, we may infer that this convoluted organ was, as it were, a kind of 
frame work, secreted for the support of the digestive sack, which was probably 
more or less convoluted in the same way in many, if not all of the Palaeozoic 
Grinoids, though not apparently, in all cases, endowed with the 'power of se- 
creting a sufficient dense structure of this kind to leave traces of its existence 
in a fossil state. 

So far as we are at this time informed, this organ has yet been very rarely 
observed in any other family than the Actineerinida^ though it was probably 
more or less developed in various other groups. In one instance Mr. Wach- 
smuth found it in ^ Platycrinus^ but here it seems to be, in the specimen found, 
merely a spongy mass, not showing very clearly the convoluted structure. 
Some traces of what was supposed to be something of this kind were also 
observed by him in one of the Blastoids. 

6. Ambulacral canals patsing under the vault in the Actinocrinidse, In the third 
and fourth Decades of descriptions and illustrations of the Canadian Organic 
Remains, Mr. Billings, the able palaeontologist of the Geological Survey of the 
Canadian provinces, gives some highly interesting and instructive remarks on 
the ambulacral and other openings of the Palaeozoic Crinoids. In these re- 
marks he noticed, at length, some striking differences between the vault, or 
ventral disc, of these older types, and that of the few living examples of this 
extensive order of animals. That is, he noticed the facts, that while in the 
living Comatula and Pentacrinusj the ambulacral canals are seen extending 
from the arm-bases across the surface of the soft skin-like ventral disc, to the 
central mouth, and these genera are provided with a separate anal opening, 
situated excentrically between the mouth and the posterior side, that in the 
palaeozoic Crinoids the ventral disc is very generally, if not always, covered 
by close-fitting, solid plates, showing no external traces whatever of ambula- 
cral furrows extending inward from the arm-bases ; and that in nearly all 
cases they are merely provided with a single excentric, or subcentral opening, 
often produced into a long tube which, like the vault, is made up of solid 
plates. He showed that there is no evidence whatever that the ambulacral 
canals, in these older types, were continued along the surface of the vault from 
the arm-bases to the only opening, whether subcentrally or laterally situated, 
and that in cases where this opening is produced in the form of a greatly 
elongated proboscis, or tube, such an arrangement of the ambulacra would be 
almost a physical impossibility. Hence he concluded that the ambulacral 
canals must have passed directly through the walls of the body at the arm- 
bases ; and he gave several figures of various types, showing openings at the 
base of the arms, through which he maintained that the ambulacra must have 
passed to the interior of the body from the arms. 

Although these arm-openings had long been well known to all familiar with 
our numerous types of western Carboniferous Crinoids, in which they are very 
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conspicuous, and we had never entertained anj other opinion in regard to 
them, than that thej are the only passages of communication that could have 
existed between the softer parts occupying the ambulacral furrows of the arms, 
and the interior of the body, Mr. Billings was the first author, so far as we 
are at this time aware, who called especial attention to them in this regard. 
We regret that we have not space to quote a portion, at least, of his remarks 
on this subject, and would advise the student to read attentively the whole of 
both of his articles alluded to. 

The specimens at Mr. Billing's command enabled him to trace the courses of 
the ambulacral canals from the arms, through the walls of the body at the 
arm -bases, and to ascertain the additional fact that, after passing through the 
walls, they seemed to have turned upward ; but beyond this he had not the 
means of tracing them farther. 

A single specimen of Actinocrmiu proboaeidiaUsj however, in Mr. Wachsmuth's 
collection, is in a condition (thanks to the great skill of that gentleman, and 
the exceedingly fortunate state of preservation, by which its delicate internal 
parts remain almost entire, and without any surrounding matrix) to throw 
much additional light on this subject. By very dextrous manipulation, Mr. 
Wachsmuth succeeded in removing about half of its vault, so as to expose the 
internal parts, in place, and in an excellent state of preservation. The convo- 
luted organ already described in other species is in this comparatively large, 
subcylindrical in the middle, apparently tapering at the lower end, and a little 
dilated at the upper extremity. It seems to be rather dense, and shows the 
usual rough appearance, but as we had no opportunity to examine any de- 
tached fragments of it by transmitted light, we did not determine whether or 
not it has pores passing through it, though it probably has, at least when en- 
tirely free from any inorganic incrustation. Its slightly dilated upper end 
seems to stand with its middle almost, but apparently not exactly, under the 
middle of the nearly central proboscis of the vault ; while at the anterior side 
of its upper margin, and a little out from under the proboscis, it shows re- 
mains of a kind of thickened collar, which we found to be composed of minute 
calcareous pieces. From this there radiate five ambulacra, composed of the 
same kind of minute pieces as the collar itself, each ambulacrum consisting of 
two rows of these minute pieces alternately arranged. They are each also 
provided with a distinct furrow along their entire length above. As they ra- 
diate and descend from their connection with the top of the convoluted frame- 
work of the digestive sack, they all bifurcate, so as to send a branch to each 
arm-opening, those passing to the posterior rays curving a little at first above, 
so as not to pass directly under the proboscis. These ambulacra, although 
passing along obscure furrows in the under side of the vault, which are deepest 
near the arm-openings, are not in contact with the vault, or visibly connected 
with any other parts than the top of the convoluted digestive sack, and the 
outer walls at the arm-openings. Each of their subdivisions can be traced 
into an arm-opening, and it is very probable that they continued on out the 
ambulacral furrows of the arms and tentacula. At one point in one of these 
ambulacral canals, beneath the vault, some evidences of the remains of two 
rows of minute pieces were observed alternating with the upper edges of those 
composing the under side of these canals, and thus apparently covering them 
over. The condition of the parts is such, however, as scarcely to war- 
rant the assertion that this was really the case, though we are much inclined 
to think it was. If so, these canals must have been, at least under the vault, 
hollow tubes, formed of two rows of pieces below, and two above, all alter- 
nately arranged. 

We are not aware that any evidences of the existence of these delicate 
ambulacral canals, composed of minute calcareous pieces, and passing beneath 
the vault from the arm-openings to the summit of the convoluted digestive sack, 
have ever before been observed in any Crinoid, recent or extinct ; and we can 
but think it probable, that the extremely rare combination of circumstances 
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that brought them to light in this instance may not again ocoor for centnries 
to come, with regard to another specimen. That thej correspond to the am- 
bulacral canals seen extending from the arm-base to the month, on the outside 
of the ventral disc in Comalula, is clearly evident. 

The presence of furrows radiating from the central region of the under side 
of the vault to the arm-openings, in various types of palaeozoic Grinoids, must 
have been frequently observed by all who have had an opportunity to examine 
the inner surface of this part. Messrs. deKoninck and Lehon figure a portion 
of the vault of Actinocrinus stellarisj in their valuable i2«cA«rcA« tur let Crinoides 
du Terr. Card, de la Belgique^ pi. iii, fig. 4 f., showing these furrows, which they 
seem to have regarded as the impressions left by the muscles of the viscera. 
The inner surface of the vault of most of our western Carboniferous Cri- 
noids is known to have these furrows more or less defined, either from 
specimens showing this inner surface, or from natural casts of the same. In 
some instances they are very strongly defined from the central region outward 
to the arm-bases, to each of which they send a branch. In Aetinocrinui orna- 
tu8j Hall, for instance, they are generally so strongly defined as to raise the 
thin vault into strong radiating ridges, separated by deep furrows on the outer 
side. In Strotocrinus, the vault of which is greatly expanded laterally, and 
often flat on top, these internal furrows, in radiating outward, soon become 
separated by partitions, and as they go on bifurcating, to send a branch to 
each arm, they actually assume the character of rounded tubular canals, some 
distance before they reach the arm-bases. 

That these furrows or passages of the inner side of the vault were actually 
occupied during the life of the animal by the ambulacral canals as they radi- 
ate from the top of the convoluted digestive sack to the arm-openings, we think 
no one will for a moment question, after examining Mr. Wachsmuth's speci- 
men of Actinocrinus proboacidialisj which we have described, showing all these 
parts in place. It is also worthy of note, that in all the specimens of various 
types in which these furrows of the under side of the vault are well known, 
whether from detached vaults, or from casts of the interior of the same, they 
never converge directly to the opening of the vault, but to a point on the anterior side 
of itj whether there is a simple opening or a produced proboscis. The point to 
which they converge, even in types with a decidedly lateral opening of the 
vault, is always central or very nearly so, and even when the opening is nearly 
or quite central, the furrows seem to go, as it were, out of their way to avoid 
it, those coming from the posterior rays passing around on each side of it to 
the point of convergence of the others, a little in advance of the opening. That 
the ambulacral canals here, under this point of convergence of the furrows in 
the under side of the vault, always came together and connected with the. 
upper end of the convoluted frame-work of the digestive sack, we can scarcely 
entertain a doubt. 

Now in looking at one of these specimens, especially an internal cast of the 
vault, showing the furrows (or casts of them) starting from a central, or 
nearly central point, and radiating and bifurcating so as to send a branch to 
each arm-base, while the opening or proboscis of the vault (or the protuber- 
ance representing it in the cast) is seen to occupy a position somewhere on a 
line between this central point from which the furrows radiate and the poste- 
rior side, one can scarcely avoid being struck with the fact, that this point of 
convergence of the ambulacra, under the vault, bears the same relations in 
position to the opening of the vault, that the mouth of a Comatula does to its 
anal opening. And when we remember that eminent authorities, who have 
dissected specimens of the existing genus Comatula, maintain that these 
animals subsisted on microscopic organisms floating in the sea-water, such as 
\}iQ Diatomacece, minute Entomostraca, etc.,* which were conveyed to the mouth 

• Bronn mentions the fact (Klassen des Thierreichs. Actinozoa, II, p. 211), that the re- 
mains of Z>tatomace«, of the genera Navicula, ActinocyHun Ooscinodiscvg, and of minute JEntom- 
ostraca were found in the stomach of Oi»natula, and suggests that, when such objects, in 
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along the ambulacral canals, perhaps hy means of cilia, we are led from analogy 
to think that the palaeozoic Crinoids subsisted upon similar food, conveyed in 
the same way to the entrance of the digestive sack. If so, where would there 
have been any absolute necessity for a mouth or other opening directly through 
the vault, when, as we know, the anrbulacral canals were so highly developed 
under it from the arm openings to the entrance into the top of the alimentary 
canal ? Indeed it seems at least probable, that if the soft ventral disc of 
Comalula had possessed the power of secreting solid vault pieces, as in most 
types of palaeozoic Crinoids, that these vault pieces would not only have covered 
over the ambulacral furrows, as in the palaeozoic types, but that they would 
also have hermetically covered over the mouth, and converted the little flexi- 
ble anal tube into a solid calcareous pipe, such as that we often call the pro- 
boscis in the extinct Crinoids. 

From all the facts therefore now known on this point, we are led to make 
the inquiry whether or not, in all the palaeozoic Crinoids in which there is 
but a single opening in the vault — whether it is a simple aperture or pro- 
longed into a proboscis, and placed posterially, subcentrally, or at some point 
on a line between the middle and the posterior side — this opening was not, 
instead of being the mouth, or both mouth and anus as supposed by some, 
really the anal aperture alone ; and whether in these types the mouth was nx>t 
generally, if not always, hermetically closed by immovable vault pieces, so 
far as regards any direct opening through the vault ? 

We are aware of the fact, that at least one apparently strong objection may 
be urged against this suggestion, and in favor of the conclusion that the single 
opening seen in these older Crinoids was the mouth, or at least performed the 
the double office of both anal and oral aperture. That is, the frequent occur- 
rence of specimens of these palaeozoic species, with the shell of a Platyceras in 
close contact by its aperture, either with the side or the vault of the Crinoid, 
and not unfrequently actually covering the only opening in the vault of the 
latter, so as to have led to the opinion that the Crinoid was in the very act of 
devouring the Mollusk at the moment when it perished. 

Amongst the numerous beautiful specimens of Crinoids found in the Keokuk 
division of the Lower Carboniferous series at Crawfordsville, Indiana, there is 
one species of Platycrmus (P. hemisphserieuf)^ that is so abundant that proba- 
bly not less than two hundred, and possibly more, individual specimens of it 
have been found there by the ditlerent collectors who have visited that noted 
locality ; and, judging from those we have seen, apparently about one-half of 
these were found with a moderate sized, nearly straight, or very slightly 
arched and conical Platyceras {P, infundibulum), attached to one side by its 
aperture, between the arms of the crinoid, and often so as to cover the single 
lateral opening in the vault of the same.**^ From the direction of the slight 
curve of the apex of the Platyceras^ it is also evident that it is always placed in 
such a manner, with relation to the Crinoid, that the anterior side of the Mol- 

floating in the sea-water, came in coDtact with the ambulacral furrows of the piunulie, 
they were conveyed along these furrows to those of the arnms, and thence in the same way 
into the mouth. He ridicules the idea, sometimes suggested, that the food may have been 
handed by the pinnulaBor arms directly to the mouth. 

Dujardin and Hup6 also state (Hist Nat. des Zoophytes Echind., p. 18), that the living 
Oomatula was "nourished by microscopic Algae and floating corpuscles, which the vibra- 
tile cilia of the ambulacra brought to the mouth." That they may have sometimes swal- 
lowed a larger object, that accidentally floated into the mouth, however, is not improbable, 
and would not, if such was the case, by any means disprove the generally accepted opinion 
that these animals received their food almost entirely through the agency of their ambu- 
lacral canal 8. 

* We at one time thought these shells attached to the side of this Platycrinus to be out 
of reach of the opening, or supposed mouth, because we had not seen specimens showing 
the position of the opening in tnis species, and had supposed, from ite similarity to Piatf- 
• crinuB grwtuUUiu, Miller, and other species without a lateral opening, that such was also 
the case with this. We nave since seen specimens, however, snowing that it has a lateral 
opening, and therefore belongs to the group Pfeurocrmta, so that it is probable these shells 
often cover this opening. 

[Dec. 



KATtTRAL SCIENCES OP PHILADELPHIA. 331 

Insk was directed upward, when the vault of the Crinoid was turned in that 
direction-.* A species of Goniasteroidocrinus [O. tuberosus, Lyon and Casse- 
day), found at the same locality, also has frequently a Plalyc&ras attached to 
the top of its nearly flat vault, so as to cpver the only opening in the same. 
It is worthy of note, however, that it is always another, snbspiral, Platyceras 
(very similar to P. seguilaterum)^ that we find attached to this Crinoid, so that 
here at least, it would seem that each of these two Crinoids has its own par- 
ticular species of Platyceras. 

In all of these, and numerous other examples that might be mentioned, it is 
worthy of note that it is to species of Crinoids with a simple opening in the 
vault, and not to any of those with a produced proboscis, that we find these 
shells attached in this way ;f and it is so rarely that we find shells of any other 
genus than PlatyceraSj apparently attached to, or in contact with, the body of 
a Crinoid, that it seems probable where other shells are occasionally so found, 
that their connection with the Crinoid may be merely accidental. If it could 
be established as a fact, that these Crinoids were actually devouring these 
Mollusks, by sucking out, or otherwise extracting and swallowing their softer 
parts, in any instance where they have been found with a shell attached over 
,the opening of the vault, this would, of course, establish the fact that this 
opening is the mouth, or, at least, that it must have performed the office of 
both oral and anal aperture. But to say nothing in regard to all that is known 
of the habits and food of the recent Crinoids being so directly opposed to such 
a conclusion, the fact that so large a proportion as nearly one-half of all the 
individuals of some species should have died at the precise moment of time 
when they were devouring a Platyceras, and should have been embedded in 
the sediment and subsequently fossilized without separating from the shell, 
seems, to say the least of it, very improbable. 

And it is even more difficult to understand upon what principal an animal with 
its viscera incased in a hard unyielding shell, composed of thick, close-fitting 
calcareous pieces, and with even its digestive sack, as we have reason to believe, 
at least to some extent, similarly constructed, could have exerted such powers 
of suction as to be able to draw out and swallow, through an aperture in its 
own shell, often less than one-tenth of an inch in diameter, the softer parts of 
a mollusk nearly or quite equal in volume to the whole of its own visceral 
cavity. That they ever did so, however, becomes still more improbable, 
when we bear in mind the fact, that the animal supposed to have performed 
this feat, lived, at least during the whole of its adult life, attached to one spot 
by a flexible stem, that only allowed it a radius of a foot or so of area to 
seek its prey in ; while the mollusk it is suppose 1 to have so frequently de- 
voured, from its close affinities to the genus Capulus, may be supposed to have 
almost certainly lived most of its life attached to one spot. J In such a case, why 

* Prof. Richard Owen has noticed, in his Report on the Geological Survey of Indiana, p. 
364 (1862), the frequent occurrence of a PUttyctrai attached to this 8ame Platycrinus, at this 
locality, and propoRe<l to name the Platycer^xt P. pabulncrinus, from the supposition that it 
formed the chief food of these Crinoids. It is probable that the PlUyc^ras for which he 
proposed this name, is the same we named P. infundibulum, but as he gave no description 
of the species, and but an imperfect figure, we cannot speak positively as to its identity. 
Prof. Hall has also proposed the name of P. suljrectum for this Grawfordsville PUityceras^hxit 
he had previously used the same name for a very different, New York, Devonian species 
of this genus. < . 

Prof. Yandell and Dr. Shumard have also figured in their paper entitled " Contributions to 
the Greology of Kentucky," a specimen of Acrocrintts^ with a very similar Plutyeeras appar- 
ently attached to its vaults 

Amongst all the numerous Crinoids found at Burlington, Iowa, we are aware of but a 
single instance of one being found with a Platyceras attached, and that is a specimen of Acti- 
nocrinus ventriconu in Mr. Wachsmuth's collection, which has a crushed shell of a Platyceru$ 
connected with its vault. 

t Possibly due to the fact, that in species with a proboscis there is much less room for 
attachment to the vault. 

X Most of the best European authorities on paleontology refer these shells even to the 
existing genus Oapiduu 
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should the Crinoid have so frequently left the Platycerat to grow within its 
reach to nearly its adult size before devouring it ? But if from some unknown 
cause it should have done so, by what means could the Crinoid have pulled 
loose the Mollusk (which from analogy we may reasonably suppose held with 
some degeee of tenacity to its place of attachment), and placed it with the 
aperture of its shell over the opening supposed to be its own mouth ? That it 
could have used its arms and tentacula as prehensile organs, in this sense, is 
extremely improbable from their very structure, so much so indeed that few 
if any of the best authorities who have investigated the recent Crinoids, 
believe that they ever used these appendages to hand directly to the mouth, 
even minute organisms * 

But we believe the strongest argument against the conclusion that 
the Crinoids, so frequently found with the shell of a Platyeeras attached to 
them, died while in the act of sucking out, or otherwise extracting the softer 
parts of these Mollusk, remains to be stated. In the first place, if such really 
was the nature of the relations between the Crinoid and the Mollusk, it is of 
course self-evident that the continuation of the life of the latter must have 
necessarily been of very short duration after it came in contact with the Cri- 
noid. Yet we have the most conclusive evidence that such was not the, case ; 
but that on the contrary, in most if not all of these instances, the Platycerat 
muat have lived long enough in contact with the Crinoid to have adapted the sintwH' 
ties of the margins of itt shell exactly to the irregularitiea of the surface of the 
Crinoid, 

We have taken some trouble to examine carefully a number of specimens 
of Platycrinus hemisphanricuSf and Ooniasteroidoerinus tuberosusj from Craw ford s- 
ville, Indiana, with each a Platyceras attached, and in all cases where the 
specimens are not too much crushed or distorted, or the hard argillaceous 
shaly matter too firmly adherent to prevent the line of contact between the 
shell and Crinoid to be clearly seen, the sinuosities of the lip of the former 
closely conform to the irregular nodose surface of the latter. Owing to the 
fact that in some cases the shell has evidently been forced by accidental 
pressure against the surface of the Crinoid, so as to become somewhat 
crushed, this adaptation is not always so clearly evident ; but in most cases 
it is more or less visible, while in some it is strikingly manifest. In one 
instance of a Platycrinus now before us, with a Platyceras attached, as usual, 
to its side, between the arm-bases of two of its adjacent rays, and of rather 
larger size than those usually found attached to this species, the adaptation 
of the irregularities of its lip, so as to receive the little nodes and other 
prominence of the Crinoid, is so clearly manifest that a moment's examination 
must satisfy any one that the shell must have grown there. Being, as we 
stated, a larger individual than we usually see so situated, it not only occupies 
the whole of the interradial or anal space to which it is attached, but its 
lateral margins on each side coming in contact with the arm-bases of the 
Crinoid, as the shell increased in size, had formed on either side a profound 
sinus in its lip for the reception of these arms. These sinuses are not only in pre- 

* In many instances it is clearly evident that it would have been an absolute impnsribility 
for certain types of our Carboniferous Crinoids to have handed any object great or small, di> 
rectly to the only opening through the vault. That is, where this opening is at the extremity 
of a straight rigid tube, often nearly twice the length of the arms, even to the extreme 
ends of their ultimate divisions. We are aware that some have supposed this tube, or pro- 
boscis, to nave been flexible, and the Messrs. Austin even thought it was especially de- 
signed and used for the purpose of sucking out the softer parts of Polyps. If flexible, we 
might suppose that in those cases where it was so much longer than the arms, that it 
could have been curved so as to bring its extremity within reach of the ends of the armn ; 
but although we have in a few instances seen this tube more or less bent, a careful exami- 
nation always showed that, where this was not due to an accidental fracture after the death 
of the animal, it was caused by the plates composing it l)eing on one side larger, or 
differently formed from those on the other, and evidently not to flexibility. We find the 
arms, which were evidently flexible, folded and bent in every conceivable manner, but the 
tube of the vault is, in nine cases out of ten, if not more frequently, when not accidentally 
distorted, found to be perfectly straight, or a little inclined to one side or the other. 
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ciselj the proper places^ but of exactly the proper size and form to receive the 
adjacent arm on each side ; the entire adjustment being so exact, that it 
seems scarcely possible that the shell could hare been removed during the 
life of both animals, and after the MoUusk had attained its present size, with* 
out either breaking its lip or breaking off the arms of the Crinoid. Unfortu- 
nately, in clearing away the rather hard argillaceous matrix, before the 
arrangement of the parts was clearly comprehended, these arras were broken 
away, but their stumps are still seen protruding from the sinuses, which are 
so deep as almost to present the appearance of isolated perforations, though 
it is evident, on a careful examination, that they are only deep emarginations 
extending up from the edge of the lip. 

In looking at the sides of this Platyceraty which has the form of a very 
slightly arched cone,* and stands out nearly at right angles to the side of the 
Crinoid, it is easy to see, from abrupt curves in the lines of growth, along up 
its sides, on a line above the sinuses mentioned, that these sinuses com- 
menced forming abruptly at points about half way up ; and on measurint; 
across between these points with a pair of dividers, the space between is 
found to coincide very closely with that between the inner sides of the arm- 
bases protruding from the sinuses. Hence it is evident that the shell bad 
commenced forming these sinuses in its lip exactly at the period of its 
growth, when it had attained a breadth that brought the edges of its lip in 
contact with the arm-bases. After this, it had increased very little in breadth 
between the arms of the Crinoid, though it had grown somewhat wider above 
and below, and nearly doubled its length. Whether or not it covers the open- 
ing in the side of the vault of the Crinoid we are unable to say, since the 
folded arms (which are, as usual in these cases, well preserved) and adhering 
matrix, cover the vault. We have scarcely any doubt now, however, that the 
Platyeercu does, in this, as in most of the other cases, actually cover the open- 
ing in the side of the vault of the Crinoid. 

From the facts stated it is, we think, evident that these Moll asks actually 
lived long enough after their connection with the Crinoids, to which we find 
them attached, not only to have adapted the edges of their lip to fit the sur- 
face of the Crinoid, but to have generally increased more or less in size, and 
in some instances, at least, to have actually nearly or quite doubled their 
size. Admitting this to be the case — and we think there can be no reas- 
onable doubt on this point — we can no longer believe that these Crinoids 
were preying upon the MoUusks; and we therefore think no well grounded 
arguments can be based upon the fact of their being so frequently found 
attached in the manner described, in favor of the conclusion that the opening 
in the vault of these Crinoids is the mouth. 

But, if they were not in the habit of eating these Mollusks, it may be asked 
what could have been the nature of the relations between the two, that so 
frequently brought them together as we now find them ? The first explana- 
tion that suggests itself is, that possibly the Mollusk may have been preying 
upon the Crinoid. But the fact, already stated, that these Mollusks evidently 
lived long enough attached to these Crinoids, as we have every reason to be- 
lieve, during the life of the latter, to have at least increased the size of their 
shells considerably, if not indeed during their entire growth, is alone an al- 
most insurmountable objection to such a conclusion. Doubtless, like other 
marine sedentary animals, these Mollusks, when very young, floated freely 
about in the sea, until they found a suitable station to attach themselves, 
where they remained during life. May they not, therefore, have been attracted 
to the bodies of Crinoids by the numerous little organisms brought in by the 
action of cilia, along the ambulacral furrows of the arms of the Crinoids, or 
in currents produced by the motions of the arms of the latter? The excre- 

*It being the common species of Platycenu that is usually found attached to this Itaty' 
crinuB. 
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matioas matter of the Crinoid could doubtless have passed out under the foot 
of the Platt/ceraSj supposing the opening in the Crinoid sometimes covered by 
these shells to haTe been the anus, but it is di£Scult to conceive how food 
could have passed in, if we suppose this opening to be the mouth. 



On the Seed VeBsels of F0B8TTHIA. 

BY THOMAS MEEHAN. 

Forsythia tuspensa Vahl., and F. viridisaima Lindl., two Chinese plants, have 
I believe, never been known to produce perfect seed, though common in cul- 
tivation The latter rarely produces capsules; the former bears capsules 
freely, but no perfect seed. 

These two plants have strong specific differences ; yet my studies in devel- 
opment, as published in papers in our Proceedings, lead me to believe them 
to have an unity of origin. Noticing last spring that the stamens in F. sus' 
pensuj find the pistil in F. vtriditaima^ were relatively more highly developed, 
I supposed the two might possibly be, as we say practically, male and female 
forms of the same thing. I impregnated flowers ofF, viridissima with pollen from 
F. suspensaj and for the first time had the opportunity of examining perfect 
capsules of this species. The seeds, however, though apparently mature, 
proved imperfect on dissection. There is no doubt but that F. suspensa con- 
ferred on the other the power to produce capsules, — why not the additional 
power of perfect seeds is a mystery, — though not more so perhaps than that 
it should Itself be able to produce only seedless capsules. Another form is 
probably missing, necessary to fertilize the plant and furnish the wanting 
link to prove the hypothesis of a unity of origin. 

But some useful facts proceed from the experiment. The capsule of F, 
viridissima I believe has never been described. Lindley, the author of the 
species, does not seem to have seen it. It is broadly ovate, sharp pointed, 
and wrinkled, carpels of a thin papery texture, bivalvate. Seeds resem- 
bling small grains of white wheat, wingless, developing upwards a swell as 
down from the funiculus, shining, and profusely pitted with small dots. The 
peduncles are rather shorter than the pods. One capsule was fouT'Celledj ivith 
seeds in each division. 

F. suspensa is variously described by different authors. Bunge says the 
capsule is ** about four-seeded," Endlicher " few," and Zuccarini "numer- 
ous." The author makes the seeds " narrowly winged." I find the capsule 
narrowly lanceolate, ligneous, and verrucose, on pedicels double its length, 
composed of two carpels, in one of which I counted sixteen immature winged 
seeds; one, however, was fully developed, although as in the other form im- 
perfect, and this was wingless, exactly resembling those of F. viridissima in all 
but color, which was a little darker. 

The chief interest is the relation these capsules exhibit to Syringa and to 
the allied orders of Solanaceae and Jasminaceae. It was plain in the four- 
celled capsule of F. viridissima that placentous matter pushes out from the 
central axis in four directions, though usually the two alternates are destitute 
of ovules. When barren it is most highly developed. On perfect seeds it 
forms no margin ; on imperfect ones a wing, until in Syringa, where the 
productive division bears only a single winged seed, the unproductive one is 
expanded into a long broad wing, pushing through the whole length of the 
incurved carpellary margins, cementing them closely together, and thus 
Jleces^itating the peculiar dorsal dehiscence familiar in the common Lilac. 
A slight difference in the vigor of placentous development constitutes the 
chief cause of the differences in these three forms of capsule. 

The polyspermous placentation of Forsythia indicates an approach to Sola- 
nacea", and the erect tendency of the seeds to Jasminaceae. 
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Bemsrks on some types of Carboniferous CBIKOIBEA, with descriptions of 
new Genera and Species of the same, and of one EGHIKOID. 

BY F. B. MEEK AND A. H. WORTHEN, 
Of the Illinois State Geological Survey. 

Since the pablication of the second volume of the Illinois Geological Re- 
ports, in 1866, other engagements have, until recently, prevented us from at- 
tempting any further investigations of the Crinoidea, beyond the preparation of 
some specific descriptions for the third volume. On several occasions we have ex- 
pressed the opinion, that the classification of these animals, as entirely \>&aed upon 
the number and arrangement of the pieces composing the walls of the body below 
the arms, without regard to the most extraordinary differences in other parts, is, 
to a considerable extent, artificial ; and that when larger collections, containing 
perfect specimens, showing the whole structure of a greater number of species 
of various types could be obtained for study, considerable modifications in the 
limits of genera, as most generally understood, would be found necessary. Im- 
pressed with this opinion, we separated in the third volume of the Illinois Geo- 
logical Reports and elsewhere, either as distinct genera, subgenera, or less 
important sections, various types that had already been named by different 
parties in this country and Europe, as distinct genera, but which had been 
almost entirely overlooked or neglected by most authors, while to a few other 
types we gave, for the first time, distinct names. 

Having recently had an opportunity to study in Mr. Wachsmuth's collection 
at Burlington, Iowa, what we really believe to be by far the most extensive 
collection of finely preserved Carboniferous Crinoids ever brought together, 
either in this country or Europe, we have been more than ever impressed, not 
only with the importance of the separations we had previously admitted, but 
with the necessity for giving even greater prominence to some of those groups 
than we have hitherto done, as well as for making other divisions. It is only 
when we can study a great collection like this, in which specimens may be count- 
ed by hundreds, showing the whole structure of numerous species belonging 
to various genera, that it can be fully realized how readily we may arrange 
them into perfectly natural groups, distinguished in part by other characters 
as well as by the structure of the body. In addition to this, in attempting to 
classify such a collection as this by taking into consideration the structure of 
the body only^ we soon find that we would often have to include in a single genus 
forms differing very widely, on as important other characters, as those distin- 
guishing many of the universally admitted genera of other groups of Uchino- 
dermata. ' 

When once we have become familiar with the different groups, as separated 
by a careful study of the entire structure of these animals, it is surprising to 
see how readily we may generally separate them, even from very imperfect 
specimens, upon some seemingly unimportant characters scarcely ever noticed 
by those who give the widest limits to genera. That such divisions greatly 
facilitate the study of these fossils must also be evident to any one who will 
attempt to identify the numerous species of some allied groups contained in a 
large collection. 

With regard to the new species described in this paper, as well as others 
that we expect to describe hereafter from the same horizon, it may be proper 
to state, that we have had the advantage of being able to compare them direct- 
ly (assisted by Mr. Wachsmiith) with authentic specimens of very nearly all 
the described species from the Burlington rocks. Many of the original typical 
specimens we have here at hand in Springfield, while Mr. Wachsmuth has in his 
own collection good specimens of nearly all the described Burlington species. 
Many of his specimens are also types of species, while most of those that are 
not, have been identified from direct comparison by him and Mr. Niles and our- 
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selveSj with the original types in the possession of others at Burlington and 
here. 

The fact that Mr. Wachsmuth is the only person (with the exception of oc- 
casional visitors) that has been collecting at Burlington during the last four 
or five years, and that during this time extensive excavations have been made 
in working the numerous quarries and in opening new streets in the Burling- 
ton rocks, has given him great advantages in collecting ; consequently his col- 
lection may now be regarded as unrivaled in the number and perfection of 
specimens, as well as in the number of species. 

Mr. Wachsmuth informs us that he also has many duplicates that he is will- 
ing to exchange for other Crinoids, or to dispose of in any way that may assist 
in affording him the means of increasing his collection. 

Genus CYATHOCRINITES, Miller. 

As properly restricted to true typical species, such as the C.planu^j Miller 
and C. mammillaris^ C. calcaratus and C. bursOj Phillips, the genus Cyathocrinitet 
includes forms with a more or less globose (or perhaps rarely obconic) body, 
composed of thin pieces, which below the vault consist of the basal, subradial 
and first radial plates, and but a single anal piece that can be properly regard- 
ed as forming a part of the walls of the body below the top of the first radials. 
Of true interradials there are apparently none. The base consists of five pieces, 
all normally of the same form, and alternating with these there are five gen- 
erally larger subradials, one of which, on the anal side, differs in form from 
the others, being truncated above for the support of the only anal piece insert- 
ed between two of the first radials. The five first radial pieces are compara- 
tively large and alternate with the subradials all around. 

The succeeding radials are all small, more or less rounded, or sometimes an- 
gular, and always free or form no part of the walls of the body, those of 
each ray being distinctly separated by more or less wide interradial spaces. 
The number of these free pieces varies from two to some six or seven to the 
ray, the number being generally different in the different rays of the same in- 
dividual. The arms are slender, more or less bifurcating and rounded or some- 
times angular, and always composed of a single series of pieces provided with 
a deep ambulacral furrow along the ventral or inner side, and apparently with- 
out tentacula (pinnulse) along its margins. The column is generally if not 
always round and pierced by a small canal, and not divisible into five sections 
longitudinally. 

The vault in this genus is always much depressed, never being extended up- 
ward in the form of a lar^e poriferous trunk, or so-called proboscis, as we see 
in the typical forms of Poteriocrinus. It is very rarely preserved in the specimens 
as usually found, but according to Phillips' and Austin's figures of C. planus it 
would appear to be provided with a lateral proboscis, or, more properly as we 
think, anal tube and an apparent central oral aperture. From specimens of C. 
malvaceus and C. lowensisj however, which we have had an opportunity to ex- 
amine in Mr. Wachsmuth's collection and have described in another place, we 
are satisfied that, in these species at least, which appear to be typical exam- 
ples of the genus, the apparent central opening is closed by vault pieces, in per- 
fect specimens. These central pieces, however, are more liable to be removed 
by any accident than the five larger surrounding pieces, because the latter are 
more deeply inserted, in order to permit the five rather large ambulacral canals, 
extending inward from the arm bases, to pass over them, or rather along the 
upper side of the sutures between them, while these furrows pass in under the 
pieces forming the centre of the vault, which are consequently less firmly 
fixed. 

As we have not had an opportunity to examine the original typical speci- 
mens of C. planus, figured by Phillips and Austin, we of course cannot assert 
positively that the vault of these types was constructed like that of the Iowa 
species we have described, but we are strongly inclined to believe such was 
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really the case, and that the apparent central opening was closed by vault 
pieces when the specimen was entire. 

Of the American species presenting, so far as known, the characters of this 
genus as properly restricted, the following examples maybe mentioned, though 
the vault of only the first two of these species is yet known to us, viz., C. mcU' 
vaeeusj Hall, C. lotoeruitj Owen and Shumard, C. {Poteriocrinus) Barrisii^ C, vimi- 
nalisj C. lamellogutj C7, dwaricatut and C. rotundattu, Hall ; also C. Soffordi and 
perhaps C, Farleyi, M. and W., and C, rigidut, White. 

JVetr ipeciea. 
Ctathoobxnites FBAGILI8, M. and W. 

Body subsphaeroidal, a little oblique, rather regularly rounded to the column 
below, from near the middle, and a little contracted above ; composed of remar- 
kably thin plates. Facet for the attachment of the column not excavated and very 
small. Base having the form of a very shallow, subpentagonal basin ; basal 
pieces with a general subquadrangular form, but really pentagonal, from the 
slight truncation of their smaller inner ends at their connection with the column. 
Subradial pieces comparatively large, hexagonal, excepting the one on the 
anal side, which is larger than the others and heptagonal in outline. First 
radial pieces rather smaller than the largest subradials. somewhat wider than 
high, with a general subpentagonal form ; all strongly incurved above between 
the free radials ; facet for the reception of the second radials about one-third 
the breadth of the first radials and rather deeply excavated. Anal piece rather 
smaller than the first radials, longer than wide, irregularly hexagonal and sup- 
porting the outer side of the ventral tube (proboscis), which, like the body, is 
conaposed of very thin plates. Second (first free) radials very small, short 
and not always extending entirely across the excavation for their reception ; 
succeeding radials, excepting the last, quadrangular, as viewed on the outside, 
about twice as wide as long, and abruptly rounded or subangular on the out- 
side ; last one pentagonal and generally a little longer than the others. Of 
these free radials four may be counted in one of the posterior rays, six in the 
other, three in one of the lateral rays, and seven in the anterior ray. 

Arms at their origin on the last radials rather divergent, and in one of the 
posterior rays seen to bifurcate on the sixth piece, above which one of the 
divisions can be traced to the sixth piece without farther bifurcation, though 
there are probably other divisions beyond ; arm pieces about as long as wide, 
and, like those of the free radials, all deeper than wide, and profoundly 
grooved within for the reception of the ambulacral organs. Surface smooth 
or only very finely granular. 

Height of body, 0-50 inch : greatest breadth of same, about O'lb inch. 

This species is related to (7. rotundatut, Hall, but not only difi'ers in having 
its free radial series much stouter (judging from the facets for their reception 
in the typical specimen of that species now before usj, but in having all of its 
body plates very decidedly thinner, while its first raaials also differ in curving 
strongly inward, between the bases of the free rays. It likewise comes from 
the lower division of the Burlington beds, while the rotundattu came from 
the upper, and it has been found that scarcely any of the species are common 
to those two horizons. 

Locality and position. — Burlington, Iowa ; lower part of Burlington limestone. 
Mr. Wachsmuth's collection. 

Ctathocrinites tsnuidactylub, M. and W. 

Body, exclusive of the free rays, deeply cup-shaped, rounded below, com- 
posed of moderately thick plates for a true Cyathocrinut, Column compara- 
tively rather stout, composed near the base of alternately thin and somewhat 
thicker pieces, the latter of which project a little and seem to show a slight 
tendency to become minutely nodular ; central canal distinctly pentapetalous 
in the form of its cross section. Base unknown (being accidentally shoved 
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iato the body with the end of the column in the specimen studied). Subra- 
dials of moderate size, those seen hexagonal. First radials somewhat larger 
than the subradials, a little wider than long, with a general subpentagonal 
form ; facet for the reception of the second radials about one-third as wide as 
the upper side of the plate and excavated about one-third of the way down. 
Second radial pieces very small, wider than long, and with the succeeding ra- 
dials curving outward. Third radial in one of the rays nearly as long as wide, 
expanded above and contracted below, and in this ray surmounted by a fourth, 
which, like the third in each of the only two other rays seen, is a triangular 
axillary piece, on which the arms rest, the upper angle being acute and so pro- 
duced as entirely to separate the arm-bases, while the lateral slopes, on which 
the arms rest, are distinctly concave. Anal piece unknown. 

Arms distinctly divergent at their origin on the last radials, as well as at 
their succeeding bifurcations, dividing on the third piece in two of the rays 
seen, and on the fourth in another, the pieces being rounded, nearly as wide as 
long, somewhat constricted in the middle and a little dilated at their upper 
ends, while all of the axillary pieces at the various bifurcations have much the 
same form as the last free radials. Beyond the first bifurcations mentioned, 
above the last free radials, several of the arms are seen to bifurcate again on 
the fifth piece and twice to three times more at various distances above, while 
they all gradually decrease in thickness with each bifurcation until they be- 
come much attenuated, though the pieces of which they are composed main- 
tain their length to such a degree that those of the smaller divisions are near- 
ly twice as long as wide. 

Surface of body plates slightly beveled at the sutures and more or less 
roughened by small ridges or nodes, which on the subradial pieces present 
the appearance of nearly continuous, radiating, somewhat nodulous ridges, 
while those of the first radials have more the character of irregularly disposed 
nodes. 

Length of body below the top of first radial pieces, 0-40 inch ; breadth of 
same about 0*64 inch ; length of arms from their origin on the last radials at 
least 2 inches and perhaps a little more. 

This species seems to be more nearly allied to specimens in Mr. Wachs- 
muth's collection that have been identified with Poteriocrinus Barrisi^ Hall, than 
to any other form with which we are acquainted. It differs entirely, however, 
in its sculpturing, that species having its body plates marked with numerous, 
rather fine, thread-like, radiating costae. The arms, however, are more similar 
to those of our species, though they are rather stouter below in the latter. 

We have not had an opportunity to see the type of Poteriocrinus Barrisiy but 
the form in Mr. Wachsmuth's collection, referred to that species by all the 
Burlington Geologists, is a true Gyathocrimu, or more properly Cyatkoerinitei. 

Locality and position. — Lower division of the Burlington beds (Lower Carbo- 
niferous) at Burlington, Iowa. Mr. Wachsmuth's collection. 

Genus BARYORINUS, Wachsmuth, MS. 

{0tipuT, heavy ; x/mVov, a lily ; in allusion to the ponderous nature of the plates 
and arms.) 

Amongst the various American Carboniferous species that have been re- 
ferred by different authors to the genus Oyathocrinus^ there is a group of spe- 
cies which, although agreeing with that genus almost exactly in the number and 
arrangement of the pieces composing the body below the top of the first radials, 
that still diflfers in several rather strongly-marked characters. In the first 
place, these species are all more robust,^ and have distinctly thicker and more 
ponderous plates and arms than in the typical forms of Cyathocrinus. They 
also differ in generally having a more or less developed, quadrangular subanal 

* Some of them attain the gigantio size of more than 3*26 inches in breadth of body. 
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piece, inserted obliquely under one side of the first radial of the right posterior 
ray, and connecting with the only other anal piece above by a short oblique 
truncation of its right lower margin. This subanal piece varies in its propor- 
tional size, even in different individuals of the same species, and is sometimes 
very small, or even occasionally wanting, while it is very rarely, if ever, 
large enough to separate the first radial and the true anal piece above 
entirely from each other. A more constant difference, however, is the uniform 
presence of bat two of the free primary radial pieces to each ray (instead of an 
irregular number), excepting perhaps sometimes in the anterior ray, where 
there may be one or two more. These free radials are also proportionally wider 
and shorter than in the typical forms of Cyathocrinu9, particularly the second 
radial, which is often so short and wide as to present a nearly transversely 
linear appearance, as seen on the outer side. 

As in CyathocrinuSj the species of this group have their arms and all their 
divisions composed each of a single series of pieces, apparently without pin- 
nulae ; but here these pieces are always very much stouter, distinctly rounded, 
and only provided with comparatively very small, or almost linear ambulacra! 
furrows. Again, they present marked differences in their method of division. 
That is, instead of regularly dichotomizing, so as to form equal divisions more 
or less frequently subdividing in the same way, the subdivisions regularly di- 
minishing in thickness, they are often simple from their origin on the last ra- 
dials, and merely give off along their inner lateral margins, at regular intervals, 
alternately on opposite sides, stout, rounded, simple armlets. In some instances 
one arm of each lateral ray, and sometimes one of each posterior ray, dichoto- 
mizes once or oftener, but even in these cases the other arms remain simple, 
and, like the principal branches of those that bifurcate, merely throw off alter- 
nately, at regular intervals along their inner lateral margins, stout armlets. If 
these armlets in this group performed the same offices as plnnulae in other 
Crinoids, as we have every reason to believe the ultimate subdivisions of the 
arms in Cyathocrtntut proper did, the sacks for the reception of the ova must 
have protruded considerably beyond the edges of the merely linear ambulacral 
furrows. 

In the column of Barycrinua we also observe some more or less defined differ- 
ences from that of Cyathocrmiu, For instance, in the former group it is pro- 
portionally stouter, with a much larger canal, which is also rarely, if ever, 
perfectly round, but apparently always obtusely subpenta^onal. But the most 
remarkable difference consists in its being often divisible longitudinally into 
five sections in Barycrinua, This character is not always well marked, being 
apparently sometimes obliterated by the sutures becoming anchylosed. In 
some cases, however, it is so strongly defined that we find the column with 
these sutures more or less separated along its entire length, and in some spe- 
cies there were apparently pores passing through these sutures to the cavity 
within. We are aware that several other types of Crinoids had the column in 
this way divisible into five parts longitudinally, but we have not seen any in- 
dications of it in the typical forms of the genus Cyathocrinua, 

In regard to the vault of this group nothing is known, not a single individual 
of the numerous specimens belonging to various species hitherto found, show- 
ing, so far as we are aware, any traces of it. From this very fact, however, it 
seems probable that its vault differed from that of Cyathocrinua proper in being 
merely a soft ventral disc, without any covering of calcareous plates. If it 
had possessed the power of secreting vault pieces, it seems probable, from the 
thick ponderous nature of all its other parts, that these would have been suffi- 
ciently firm to have been found in place, in some of the numerous specimens 
now known. In addition to this, the upper inner edges of the first radial pieces, 
on each side of the free radials, are beveled off to an obtuse edge, and show no 
facets for the attachment of vault pieces. 

Whatever may be thought in regard to this group being entitled to rank as 
a distinct genus, or as a subgenus, from Cyathocrinua^ we can only say that the 
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yarious species of the two groups can be as readily separated, even without 
specimens showing the arms, as those of any other two allied genera. Indeed, 
they can be far more readily separated than Scaphiocrintu and Zeacrintu, or 
than the former can in all cases be separated from Poteriocrintu. 

Believing that a systematic classification of the Crinoidea really requires the 
separation of the group under consideration from the types for which the name 
Cyathoerinua was originally proposed, we cheerfully adopt for it Mr. Wach- 
smuth's appropriate manuscript name, Barycrinus. Mr. Wachsmuth refers to 
this group the following species, the first of which he regards as the typical 
form, — viz. : B. spuriiUj B. erassibrachiatiUj B. bulla tui^ B, tumidua^ B. magi»ler^ 
B. Hoveyif B. latuM^ B. Lyoni, B. tculptilitj B. Thoma and B. protuberans, all de- 
scribed by Prof. Hall under the name Cyathocrinus ; also B. cornutut (z^Cyatho- 
erinuB cornuttUj Owen and Shumard). 

We likewise place in this group our B, Waehtmuthij B. angulatua and B. tub- 
iumidutf all of which were originally described by us under the name Cyatho- 
erinus. It is possible our Cyatkocrintuf Sangamonens jn&j belong here, as it 
has the same thick body plates, as well as the small quadrangular intercalated 
Bubanal piece. Still, as all its first radial pieces are evenly truncated, their 
entire breadth straight across above, and provided with a transverse furrow, as 
if for the articulation of the second radials, it is probable these and the succeed- 
ing radials and arms (which are unknown) had a difi^erent structure and 
arrangement. It is certainly not a true Cyathocrinus, however, as properly re- 
stricted, but more probably belongs to an undescribed genus. 

Bartcbinus maqnificus, M. and. W. 

Body attaining a gigantic size, cup-shaped, or widening rather rapidly, with 
moderately convex sides from the column to the top of the first radials. Base 
shallow, basin-shaped, or about four and a half times as wide as high, with a 
large concave facet for the attachment of the column, and a large, obscurely 
five-lobed perforation for the connection of the central cavity of the column 
with the visceral cavity of the body. Basal pieces regularly pentagonal. Sub- 
radial plates about five or six times as large as the basal pieces, as wide as 
long or slightly wider, all regularly hexagonal, excepting one on the anal 
side, which is a little shorter than the others, and truncated above for the re- 
ception of the anal piece, so as to present a general heptagonal outline. First 
radial pieces about one- third wider than high, and larger (particularly wider) 
than the subradials, each presenting a general pentagonal outline, and pro- 
vided with a rather shallow, outward sloping, concave facet, occupying more 
than one-third its entire breadthj for the reception of the succeeding radials. 
Second radial pieces very much smaller than the first, extremely short, or only 
about one-fourth as long in the middle as wide, and becoming much thinner, 
or wedge-shaped, on each side. Third radials a little longer in proportion to 
their breadth than the second, and presenting a subtrigonal outline, supporting 
on their sloping upper sides, broad, short, rounded arm-pieces. Anal piece 
about half as wide, and nearly of the same length as the first radials, and 
Bubquadrangular in form. Surface marked with small pustules, which often 
become confluent, so as to produce a peculiar corrugated roughness, some- 
what similar to the ornamentation we see on the body plates of the true 
Amphoracrinutf but coarser. 

Breadth of body 3-33 inches ; height of do., 2*20 inches ; breadth of base, 0-60 
inch ; breadth of facet for the reception of the column, 0*85 inch ; do. of largest 
first radial piece, 1*70 inches; height of same, 1*30 inches. Thickness of one 
of the arms at base, 0-70 inch. 

This splendid Crinoid was found by Mr. Green, of the Illinois Survey, with 
its plates detached and lying near together in the rather soft matrix. After 
working out the pieces, we succeeded in building up the entire body to the 
third radials and first arm-pieces, inclusive, excepting the anal piece, which 
was not found. It presents a very striking appearance, and is the largest Gri- 
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noid we have erer seen. If its arms were as long in proportion as those of 
some other species of this group, they mast have been near twelve inches in 
lengthy and with its column, body and arms together, it may have been more 
than four feet in height. It is evidently related to Baryerintu magitter, Hall 
(sp.), but differs from that species, the type of which is now before us, in having 
its surface roughened by numerous small pustules, showing a tendency to run 
together into vermicular markings, with an obscure effort, on some of the 
plates, to assume a radiating arrangement. It is true, the typical specimen of 
B. maffister consists of only the basal pieces and a portion of the column, but 
these basal plates show no traces of the peculiar surface markings seen even 
on the base of our species, while we have before us, from the same original 
locality, another specimen of that species, consisting of the whole body, in a 
flattened and crushed condition, and, although the surface of its plates is well- 
preserved, they show no indications whatever of the surface markings seen on 
our species. 

Those who give a wide latitude to genera will probably not regard such 
forms as this as being generically distinct from Cyatkocrinut ; even if that view 
should ultimately prevail, however, we should insist upon their separation as 
a strongly marked subgenus, and continue to write the name of our species 
Cyathocrinitea {Barycriniu) magnifieua. 

Locality and position. — Henderson county, near Biggsville, Illinois ; from the 
Keokuk group of the Lower Carboniferous. 

Bartcrinus Hoveyi, var. Hebculbus. 

Amongst other Crinoids from Crawfordsville, Indiana, we have before us 
several very large, fine specimens, agreeing well with Prof. Hall's description 
of his Cyathoerinus Hoveyi (Bost. Jour. Nat. Hist. vol. vii, p. 293), excepting in 
some important points in the structure of the arms. We suspect that these 
specimens are specifically distinct, but as neither any measurement, nor figures 
of the C Hoveyi, have yet been published, we cannot feel quite sure of this, and 
therefore place them, provisionally, as a variety of the species Hoveyi, under 
the name Herculetis, which we propose to retain for the species if the differences 
to be noted are found to be constant, and of specific value. 

The differences to which we allude are the following : In C. Hoveyi the arms 
of the antero-lateral rays are said to *' have the anterior division twice bifur- 
cating, above which the divisions give off branchlets, and the same feature 
marks the entire length of the lateral arm of the antero-lateral ray, which is 
smaller than the other." In the specimens before us, the anterior lateral rays 
have each the posterior division bifurcating once near the base, while the ante- 
rior division is simple, and larger, instead of smaller, than the other. Again, 
the Hoveyi is said to have, '' in the postero-lateral arms, the lateral division of 
the rays bifurcating on the fourth piece, above which branchlets are thrown 
off, as in the others." In the specimens before us, however, both arms of the 
posterior rays are, like those of the anterior ray, and one of each lateral (or 
anterior lateral) rays, simple from their origin on the third radials, very long, 
stout, and give off along their inner lateral margins stout, simple armlets, al- 
ternately at regular intervals. As we have seen several specimens all agreeing 
in these characters, we are inclined to think this may be a specific difference. 

In one of the specimens before us the body measures 1*10 inches from the 
base to the top of the first radials, and about 1*40 inches in breadth. The arms 
show a length of 4 inches, and are broken at the ends, so as to appear to have 
been, when entire, nearly one inch longer. They are very straight, nearly 
cylindrical, and measure 0*22 inch in diameter near the middle, where each arm- 
piece measures about 0*15 inch in length, and the lateral armlets nearly the 
same in diameter. 

Genus NIPTEROCRINUS, Wachsmuth, MS. 
(mttm^, a washing vessel ,* x^iW, a lily ; in allusion to its basin-shaped body.) 
Mr. Wachsmuth has proposed the above name, in manuscript, for a type 

1868.] 



344 FBOCEEDIXGB OF THE ACADElfT OF 

umn, to the top of the base, and still more rapidly from there to the top of the 
first radials, so as to make the breadth at the latter point about twice the 
height. Base forming less than half the height of the bodj, somewhat basin- 
shaped, though narrow below, or ornamented with small irregular wart-like 
nodes, which show some tendency to form three or four vertical rows, or ridges 
on each basal piece. First radial pieces comparatively large, somewhat oblong 
in form, being longer than wide, with the widest end above, all convex along 
up the middle, and strongly beveled, or excavated along the sutures on each 
side, — while the surface of each is ornamented with small, irregular, wart-like 
nodes, similar to those on the base ; these sometimes coalesce into irregnUr 
ridges, but are usually arranged in three rows, starting from the most promi- 
nent upper end of the plates, and radiating to the base ; facet for the reception 
of the second radial pieces about one-third the breadth'of the upper end of the 
plates^ and somewhat excavated. Anal piece of much the same size, and 
general nodose appearance as the first radial on each side, but somewhat longer, 
and having an irregular hexagonal form. Second radial pieces small, about 
twice as wide as long, and more or less quadrangular in form. Third radials 
slightly larger than the second, with a pentagonal form, the upper sloping 
sides supporting the first division of the arms. 

Arms rounded, composed at first of pieces about as long as wide, upon the 
second or third of which they bifurcate, the outer divisions remaining simple, 
and the inner ones bifurcating again on the second or third .piece, the outer 
division, as before, remaining simple, and the inner bifurcating a third time on 
the second pieces, thus making in the posterior rays (the only ones seen) eight 
arms to each ray, or forty in the whole series, if other rays have the same num- 
ber. All the simple arms are long, slender, rounded, and but slightly tapering; 
near their bases they are each composed of a single series of somewhat wedge- 
formed pieces, but gradually pass into a double series of minute interlocking 
pieces. 

Breadth of body, 0*98 inch ; height about 0-43 inch. Length of one of the 
simple arms, about 1*60 inches; thickness of same at base, 0-05 inch. 

Associated with the specimen from which the foregoing description was 
drawn up, several other imperfect examples were found, differing more or less 
in form and in the arrangement of their ornamentation, which either indicate 
considerable variations in these characters, or the existence of several allied 
species. One of these has the first radial and anal plates more abruptly spread- 
ing, and proportionally wider than in the typical form, while its nodes are more 
coalescent, so as more generally to run into continuous ribs. On the base, for 
instance, each of the two plates has three somewhat nodulous vertical ridges, 
with intervening rows of the little nodes, while the three rows of nodes on the 
first radial and anal pieces often* run together so as to form mere nodulous 
ridges. It is possible this would be found to be a distinct species, if we could 
examine a specimen showing the arms. If so, it may be called D. stelliformU, 
in allusion to the star-like appearance produced by its spreading first radial 
pieces, with their little ridges running outward and converging to the outer 
extremity of each. 

In another individual the nodes and ridges are all nearly obsolete, excepting 
a few of the former, which are very prominent at the middle of the outer ends 
of the first radials; while another has a single prominent node near the small 
facet in each first radial, for the reception of the second, with a few irregularly 
scattering nodes on other parts, and slender, obscure, nodular ridges near the 
lateral margins. From the general appearance of these specimens, we are 
rather inclined to the opinion that they are all varieties of one variable species. 

Locality and pontion. — Same as last. 

Genus DORYCRINUS, Roemer. 

In the second volume of the Reports of the Geological Survey of Illinois, we 
distinctly recognized the Doryermut group as forming a well-defined genus, 
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clearly separated from -4cimocrint« (as properly restricted), to which genus 
Ihej have generally been referred ; but owing to the fact that at that time we 
had never seen either a specimen or a figure of an Amphoraerinun showing the 
arms, body, and parts connected with the opening of the vault, all preserved 
together, we were under a misapprehension in regard to the true characters of 
that group, and consequently placed Doryerinus as a synonym under it. Re- 
cently, however, we have been so fortunate as to see in Mr. Wachsmuth's ex-r 
tensive collection beautiful specimens of both types, in a remarkably fine state 
of preservation, and from these we are satisfied that a systematic classification 
of the Crinoidea requires these two groups to be separated as distinct genera. 

In the first place, it may be proper to remark that in both of these groups 
the structure of the body, so far as regards the number and arrangement of 
the pieces below the arm-bases, is almost exactly the same as in Actinoerinui.* 
The structure of the parts above, however, is very different. For instance, in 
DorycrinuB the opening of the vault is never at the end of a more or less pro- 
longed tube, or so-called proboscis, nor even in the slightest degree proboscidi- 
form, but is merely a simple aperture penetrating a somewhat thickened pro- 
tuberance, and nearly always situated and opening laterally. The vault in 
this group is generally provided with a more or less prominent spine over each 
ray, and a sixth one in the middle. Sometimes these are all, or in part, merely 
represented by nodes, or even in some instances nearly obsolete, while in others ' 
they are extravagantly developed. Again, Dorycrinun differs from both Acli- 
noerinug and Amphoracrinus in having, so far as yet known, always two arms 
springing directly from each arm-opening^ and these arms always simple. Our at- 
tention was first called to this by Mr. Wachsmuth, who is a very careful and 
accurate observer, and we found it to be so in all the specimens in his collec- 
tion, while he assures us that this is the case in all the specimens found by the 
various collectors at Burlington, as well as all of those he has yet seen from 
other localities, with the arms attached. Hence in all of the species of this 
group described by Prof. Hall and others, where the number of arms has been 
given from merely counting the arm-openings, — and specimens of these have 
since been observed with the arms attached, — their number is found to h^just 
double that stated in the descriptions. It is also worthy of note that in this group 
the body plates are either plane, more or less tumid, or tuberculiform, and 
never marked with proper radiating costae, as we often see in Aetinotrinus. 

The following is a list of the described species belonging to this group, all of 
which are, so far as known, exclusively American types, and confined to. the 
Lower Carboniferous, viz. : Dorycrintu MississippiensiSj Roemer, and D. Oouldi^ 
f J9. cornigerus* 2>. divarieatus,* D, trinodus, D. quinquelobuSy* D. symmetrirus* 
D. desideratttSj />. unispinuSj* and D. subacule§tusj Hall (sp.), all of which were 
described by Prof. Hall under the name Aetinocrinus. It likewise includes D. 
Missouriensis* (=Act. Missouriensis, Shumard) and D. unicornis* (= Act. uni- 
comisji Owen and Shumard), as well as our D. subturbinatus,* originally de- 
scribed as an Aetinocrinus, 

It might at a first glance be supposed also to include Aetinocrinus eorniculus 
and A. brevis of Hall, but these forms (which Mr. Wachsmuth's collections 
clearly show to be only varieties of one species) have but a single arm from 
each arm-opening (two to each ray), and these arms with the proportional 
stoutness, general structure, and broad pieces at their bases, of Agaricorinus. 
Hence this species can only be regarded as a somewhat aberrant form of the 
latter genus. 

To the genus Dorycrinus we also refer the following new species : 

* Doryertnus, however, differs from Aetinocrinus in having the second radial pieces 
nearly always short and quadrangular, instead of hexagonal. 

t Specimens of all the species marked with an asterisk have been found with the arms 
attached, and presenting the characters mentioned above. The arms of the others remain 
unknown. 

X The proposed species A, tHcomit and A.pendenst Hall, are believed to be only varieties 
of unicornis of O. and S. 
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DoBTCBiNus RoBMiRi, M. and W. 
Body somewhat urn-shaped, being obconical below the arms to the truncated 
base, and moderately prominent aboye, the rault forming rather more than 
one-third of the entire height ; greatest breadth at the arm-bases. Base trun- 
cated and somewhfiii concave below, about twice as wide as high, slightly ex- 
panded and a little angular below, with broad, rather shallow notches at the 
sutures. First radial pieces about twice and a half as wide as high, two hep- 
tagonal and three hexagonal, each one swelling out so as to form a moderately 
prominent, rather obtuse, transversely elongated node. Second radials one- 
third to nearly one-half as long as the first, quadrangular, a little wider than 
long, and more or less tumid. Third radials rather larger than the second, 
wider than long, pentagonal, hexagonal and heptagonal ; each one supporting 
on each of its superior sloping sides a pentagonal secondary radial, of rather 
smaller size, each of which in the posterior rays supports, in its turn, on each 
side above, one, or sometimes two, brachial pieces, making four arm-openings 
to each of these rays. This seems to be the case also in the right lateral ray, 
while one of the secondary radials, in the specimen studied, appears to be merely 
truncated, so as to support (perhaps abnormally) only one brachial piece, 
thus making only three arm-openings to this ray. The brachial and secondary 
radial pieces of the anterior ray are broken away in the specimen, but it is 
probable there were four arm-openings in this ray. If so, there would be nine- 
teen arm-openings (probably normally twenty) in the entire series, and thirty- 
eight to forty arms, counting two to each opening. 

First anal piece of the same size and form as the first radials, and, like them, 
swelling out into a transversely elongated node. Above this there are two 
heptagonal, and one apparently hexagonal, rather tumid pieces in the second 
range, and above the latter several other pieces extending up between the arm- 
bases, so as to connect with a series of pieces forming a thickened protuberance 
rising even slightly higher than the summit of the vault, and pierced by the 
anal opening, which is situated considerably above the horizon of the arm- 
bases, but still directed laterally. Interradial pieces three to each area, the first 
being about half as large as the subradials, heptagonal or octagonal, and sap- 
porting two somewhat elongated irregularly formed pieces that are scarcely 
convex, and connect, by their narrow upper ends, with vault pieces above. 
Vault somewhat rounded, with lateral spines very short, or merely having the 
form of rather prominent conical nodes ; central piece somewhat tumid, but 
not even conical. Arms and column unknown. 

Named in honor of Dr. F. Roemer, the founder of the genus Dorycrinui. 
Height of body to top of vault, 1 -40 inches ; do. to top of anal protuberance, 
1-45 inch ; breadth at arm-bases,9l*30 inch ; breadth of base, 6*55 inch. 

This species is perhaps more nearly allied to D, Missouriensit, Shnmard (sp ) 
than to any other yet known. It will be readily distinguished, however, by 
several well-marked characters. In tbe first place, its base is not thickened 
and expanded as in that species. Again, its vault is not so flattened on top, 
nor the spines, or tumid pieces over the rays, near so large. In the Mi»sovri- 
enais the latter character is so strongly marked as to place the widest part of 
the body above the arm-bases, which consequently have the appearance of 
being attached half-way down the sides of the body, while in the species under 
consideration the body is distinctly wider at the arm-base than above. Our 
species also has seven or eight arms more than Dr. Shumard's. 

Those who prefer to view the Dorycrinut group as only a section of Aetino- 
crinut will, we hope, at least write the name of this species Actinocrinu9 {Dory- 
crinus) Roemeri. 

Locality and position, — Upper part of the Burlington beds, of the Lower Car- 
boniferous series, at Burlington, Iowa. No. 127 of Mr. Wachsmuth's collection. 

DORTOBINUS QUINQUELOBUS, var. INTEBMBDIUS. 

On comparing this form with the typical specimen of D, guinquelohut (z=Aeti' 
nocrinu8 quinquelobuSf Hall, Supp. Iowa Geol. Report, vol. i, p. 15), we nndthat 
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it agrees yery closely in the structare of its body, as well as in the nnmber of 
arm-openings to each ray (that is, four to the anterior and each posterior ray, 
and two in each of the lateral rays), but at the same time it presents some other 
differences, that we suspect may be even of specific importance. In the first 
place it is larger and more robust, and has a proportionally smaller base, and 
rather distinctly tumid, instead of even body plates, while its interradial and 
anal spaces are not near so deeply excavated between the arm-bases as in the 
type of quinquelobut. Its third radial pieces also differ in form, being so narrow 
in all the rays as to let the secondary radials come in contact with the first 
interradial and the second range of anal pieces, instead of extending around so 
far laterally as to separate these pieces. Its vault is likewise more flattened on 
top. 

In the typical specimen of Z>. quinquelobtu the spines of the vault have all 
been accidentally removed, but in the form under consideration they seem to 
have been short and stout, though their entire length is not kuown, as they 
were apparently broken off during the life of the animal, since they each have 
the broken end somewhat rounded and indented in the middle, in size and 
general appearance it is more like />. Miasissippiensis of Roemer, but it differs in 
having rather more tumid body plates, as well as in the number of the arm- 
openings, that species having four of these openings to each ray all around. 
It also has a more protuberant anal opening, and probably had much shorter 
vault spines. It therefore seems to be somewhat intermediate between the D. 
Munasipptenns and D. quinguelobutj but is probably distinct specifically from 
them both. As we have but a single specimen, however, of it, and the typical 
specimen of D. guinqu^lobua for comparison, we prefer to place it, for the present, 
as a variety of that species, under the name intermediiu, and if it should here- 
after be found that the differences we have pointed out are constant, it can take 
the name by which we have proposed to distinguish it as a variety, as a spe- 
cific name. 

LoeaHty andpotition, — Upper part of the Burlington division of the Lower 
Carboniferous series, at Burlington, Iowa. No. 164 of Mr. Wachsmuth's col- 
lection. 

Genus AMPHORACRINUS, Austin. 

As already stated, this group agrees with Actinocrinut in the number and 
arrangement of the pieces composing the under side of the body, as well as in 
having the parts adjacent to the arm-bases forming five projecting lobes, 
distinctly separated from each other by the anal and interradial sinuses. It 
differs from them both, however, in the structure of the parts above, as well 
as in having the body generally more depressed, or even flat below, and the 
vault proportionally more ventricose ; while its second radial pieces are more 
generally hexagoual than in Dorycrinwi. From the latter it also differs in 
having the opening of the vault more or less proboscidiform,* and placed nearly 
half way between the middle and the anal side, instead of being a simple gene- 
rally lateral aperture, penetrating laterally a merely thickened protuberance. 
The proboscidiform extension of its vault, however, is never so long and slen- 
der as we usually see in Aclinocrinus, and also often differs in being crowned 
with small spines surrounding the very small terminal aperture, which seems 
always to open upward. As in Dorycrinusj the vault is generally more or less 
spiniferous, though the spines are differently arranged, and, as far as yet 
known, never so extravagantly developed as we sometimes see them in that 

* In all the foreign specimens of the typical species of Amphoracrtnus that we have seen, 
only the broken base of this short proboscis remains ; and this also seeros to have been 
the case with nearly all those firom which the published figures which we have had au 
opportuninr to examine, were drawn Cumberland, however, has given a figure in his 
Keiiquiee ConservatsB, (pi. C), apparently of the typical species amphora, with the short 
oblique proboscis well preservea. This will be seen to differ materially from the merely 
slightly protuberant thickening in which the opening in Dorycrinm is situated. 
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group. Some of the species are known to have one of the rault pieces over 
each ray more or less protuberant, and it may be the case that species existed 
in which those were developed into spines, somewhat as in Dorycrinxu, though 
we are not aware that any such hare yet been found. Near the middle of the 
vault there is also a large tumid piece, sometimes developed into a short spine, 
while around the anterior side of this, four or five similar pieces are semi- 
circul&rly arranged, which also often become well developed spines. 
We have never seen any figures or specimens of the European typical speciea 
of Amphoraerinus showing the arms, but there are in Mr. Wachsmuth's collec- 
tion several beautiful specimens, found at Burlington, agreeing exactly in all 
other characters (not merely specific) with the types of the genus, in which the 
arms are perfectly preserved. In these we observe marked differences, both 
from Uorycrinus and Actinocrinus. For instance, in Amphoracrinus divergent 
(= Aetinocrintu divergeruj Hall), the arms, although bifurcating so often at to form 
altogether about fifty 'three or more divisions j they are each, as well as each of these 
divisions, composed of a double series of very short alternating pieces all the 
way dotcn^ even below all the bifurcations to their very baseSj with the exception 
of one to two or three simple brachial pieces, at the origin of each main aim 
on the last primary or secondary radials. 

The structure of the arms, it will be seen, is the same as in Saceoerinui (an 
otherwise different type), but widely different from what we see in Aetinocrinw, 
in which the arms are always composed of a single series of pieces below such 
bifurcations as take place. It is also even more decidedly different from that 
of Dory crinus J in which the arms not only never bifurcate in any of the species in 
which they are known, but are also arranged so that two of them spring 
directly from each arm-opening without imparting to the brachial piece on 
which they rest the usual form of an axillary piece. 

In one species, however, (Actinocrinus spinobrachiatus^ Hall), having appa- 
rently all the other characters of Amphoracrinus, the arms do not bifurcate 
after their origin on the axillary secondary radial pieces. It seems, there- 
fore, probable that there are some species of this group with simple arms, 
and others that have them more or less frequently bifurcating. The proba- 
bility is, however, that in all cases when they do bifurcate, that they are 
equally composed of a double series of small alternating pieces behw the bi- 
furcations as well as above, the same as in the species divergens. Whether we 
include such species as the spinobraehatus^ however, with merely simple arms, 
composed like the others of a double series of alternating pieces tbroughont 
their entire length, as a separate section of Amphoracrinus^ or view them as 
forming a distinct group, they need not for a moment be confounded with 
DorycrinuSj from which they not only differ in form, surface markings, opening 
of the vault, &c., but also in never having two arms springing directly from each 
arm-opening. 

In all the species of Amphoracrinus known to us, either foreign or Ameri- 
can, it is also worthy of note that the surface of the body plates is never orna- 
mented with proper radiating costae, such as we often see in Actinocrinus and 
other allied types, nor yet smooth, or properly tuberculiform, as in Dorycrinus, 
but always presents a peculiar vermicular style of sculpturing or corrngation 
difficult to describe, but very characteristic and easily recognized again after 
being once observed. 

To this group Mr. Wachsmuth has, in MS., correctly referred the following 
American species, viz : Amphoracrinus divergens^ A. planobasaliSj A- ^o* 
brachialusf and -4. intiatusj described by Prof. Hall, under Aetinocrintu; also 
Actinocrinus guadrispinus^ White ; all from the lower division of the Burling' 
ton beds. 

Amphoracbinub divbbobns. Hall, (sp.) 

Actinocrinus divergens^ Hall, Supp. Iowa Report, p. 36, 1860. 

This species was apparently described by Prof. Hall from imperfect speci- 
mens, showing only a few of the lower bifurcations of the arms, since be 
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thought it probably had only twenty-two arms, while perfect specimens in 
Mr. Wachsmuth's collection show that they continued bifurcating farther up, 
so as to make the whole number about fifty-three or more, as already stated 
in another place. 

Amongst Mr. Wachsmuth's specimens there is one (No. 136) with arms, body, 
vault and proboscis all in a remarkably fine state of preservation, which appears 
to agree very closely with the A. divergent in most of its characters, and yet dif- 
fers in several respects. It has very nearly the same number of ultimate 
divisions in the entire series of arms, though there are differences in the 
details of their mode of divisions, so that the number of arms in any one of 
the rays is diflFerent from what we see in the corresponding ray of A. diver- 
geJM, In each of its posterior rays there are, as near as can be made out, 
thirteen to fifteen arms ; in one of the lateral rays and the anterior one, each 
eight, and the other lateral one eleven or twelve. Its ventral tube (proboscis) 
is rather stout, about one inch in length, and crowned by some six or seven 
small unequal spines, subspirally arranged. At the anterior side of the base 
of the proboscis, and nearly at the centre of the vault, there is a large tumid 
piece, and on each side of this a spine about three-fourths of an inch in length, 
directed obliquely outward, upward and forward, and in front of these two 
other prominent or subspiniform pieces. In the typical A. divergtrit^ these 
two anterior lateral larger spines each bifurcate, while in the specimen 
under consideration they are simple. The usual vermicular markings of the 
body plates in the specimen are well defined, and on the upper anal and vault 
pieces, as well as on those composing the proboscis, and even on the spines, the 
whole surface of which is occupied by rather coarse granules. As in the other 
species of this group, the arms of which are known, they extend at their bases, 
first horizontally outward, or even a little downward, and then curve upward. 

It is probable that this specimen, with simple instead of bifurcating vault 
spines, and somewhat differently divided arms, may be specifically distinct from 
the A. divergens. If so, we would propose to call it Amphoracrintu mulHra- 
moaus. 

Genus BATOCRINUS, Casseday. 

From deference to the most generally prevalent opinions of palaeontologists, 
we have elsewhere included Batocrinua as a subgenus under Actinocrinus, 
though we did so with a protest, stating that we were strongly inclined to view 
it as a distinct genus. Our recent study of Mr. Wachsmuth's extensive collec- 
tions has still more decidedly impressed us with necessity for separating these 
groups generic ally. 

As we have in other places stated the genus Batoarinus presents no essential 
difference from Acfinocrinus in the number and arrangement of the pieces com- 
posing the walls of the body below the arms, nor in the vault and its elongated 
central or subcentral tube, though its second radial pieces generally differ 
in being proportionally shorter and quadrangular, instead of hexagonal or 
pentagonal. One of the most obvious differences, however, consists in the 
arrangement of the brachial pieces and adjacent parts, which in Batocrinus 
form a nearly or quite continuous series all around, instead of being grouped 
into five protuberant lobes, separated by more or less wide and deep interra- 
dial and anal sinuses. Again, in Batocrintu the arms never bifurcate as we 
often see in ActinocrinuSj all the divisions of the rays taking place in the walls 
of the body below the brachial pieces ; while the arms, (which in all cases 
yet known, with one exception, spring singly from each arm-opening), are 
generally much shorter in proportion to the length of the proboscis, which 
often projects from one-third to one-half its entire length, beyond the extreme 
ends of the arms. Another difference is to be observed in the surface of the body 
plates, these pieces never being sculptured or ornamented with radiating costss, 
a? is often seen in Aetinoerinus^ but merely even, more or less tumid, or tuber- 
culiform. The vault pieces in Batocrimu are also generally tuberculiform, or 
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Bometimes produced into short spine •like projections, but eren where they 
assume the character of spines thej never have the regularity of arrangement, 
nor do they ever attain the length we often see in Doryerinus and Amphora' 
crtntM. The species of Batocrinus also present a much greater diversity of 
form than we see in Actinoerinusj since we find amongst them every variety of 
shape, from globose to turbinate, biturbinate, pyriform, discoid, and even in 
some rare aberrant types apparently belonging here, a conical or stelliform 
outline. 

The species of this genus may be variously grouped to facilitate their study 
into sections and subsections, based upon their differences of form, and other 
more or less marked peculiarities, but for the present we merely propose to 
give a general list of them, and to notice a few types that we have elsewhere 
included in this group, but which we are now rather inclined to think may 
yet be found to be entitled to more prominence than has generally been sup- 
posed. These are the forms for which the names Alloprosallocrinua (= Co* 
nocriniu of Troost's list) and Eretmocrinu8^ Lyon and Gasseday, were proposed. 

The first of these we only know from specimens consisting of the body 
without the arms or other parts. Its most striking peculiarity, so far as yet 
known, consists in its remarkable conical form, the body being nearly or quit« 
flat below the arm-bases, which are at first directed out horizontally and then 
curve up ; while the vault, which forms the whole visceral cavity, is produced 
upward in a conical form, so as to pass rather gradually into the central or 
sub-central tube, or so-called proboscis. This mere peculiarity of form, how- 
ever, might be of little importance in a group presenting such great differences 
in this respect, but we observe that the arm-bases in the specimens of this 
type we have seen, are usually stouter and composed of rather wide short 
pieces, more like those composing the arm-bases of Agarieocrinut. From this 
fact we suspect that this type may present some marked differences in the 
nature of its arms from the typical Batoerinut, 

The other group (Eretmocrinua) is mainly distinguished by a remarkable 
flattening of the upper part of the arms, by which they are made to present a 
very curious paddle-shaped or spatulate outline. In some instances this 
character is so strongly marked, that the breadth of the arms is not less than 
six times as great above as below the middle. Below, the arms are, as in 
other types, usually rounded and. slender, but farther up the flattening com- 
mences, first, by a slight angularity along each side, with often crenate mar- 
gins, and increases upward above the middle until they sometimes present a 
very extraordinary alate appearance. The flattened part, however, is always 
as distinctly composed of a double series of alternately arranged pieces as 
that below, and these pieces are not only extended laterally to give breadth to 
the arms, but have also often as much as twice the diameter, in the direction 
of the length of the arms, of those further down. The ambulacral furrows, 
however, do not increase in size with the breadth of the arms, but even seem 
to be smaller above than below. We have not teen tentacula attached along 
the flattened upper part of the arms, but they probably existed there, as we 
have observed minute indentations at the inner ends of the flattened pieces, 
apparently for their attachment. The pieces composing the flattened part of 
the arms are thicker at their inner ends and thin off to their outer extremities, 
with slight outward curve, so as often to make the dorsal side of the arms not 
merely fiat, but even slightly concave. 

If these were free Crinoids, we might suppose this flattening of the arms a 
natural provision to adapt them for use as swimming organs, as Cfomattda is 
known to employ its arms for that purpose ; but the species presenting this 
character have the column as well developed as we see in any of the other 
types, and were evidently attached to one spot during life. It is not improba- 
ble, however, that this peculiarity of the arms may have been a provision for 
the protection of the ova in the tentacula (pinnulse), for, when these broad flat- 
tened arms were folded together, they must have covered these delicate parts 
within as if by a coat of mail. 
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The species presenting the character of arms described abore, agree so close'- 
Ij in other respects with the typical forms of BatoerinuSj that it is perhaps not 
always possible to distinguish them from specimens with the arms removed, 
though they seem generally to have a smaller number of arms, which are also 
generally longer in proportion, and a rather more excentrix ventral tube, or 
proboscis, which appears also to be more liable to be bent to one side, and is 
often more or less swollen in the middle and narrow below. 

These two groups (Alloprosallocrinva and Eretmoerinut) should, we think, be 
at least separated subgenerically from the typical forms of Batocrinus^ and may 
even be found to belong properly to distinct genera. We should certainly be 
disposed to view the Eretmocriniu group as a distinct genus, if it were not for 
the fact that the peculiarity observed in the structure of its arms is subject to 
considerable variation in the degree of its development in the dififerent species, 
being not very strongly marked in some species, while we also observe some 
slight tendency to a similar flattening of the upper part of the arms in other 
types of the Aclinocrinidse, such, for instance, as in some species of Dorycrinut^ 
and other forms usually referred, in this country, to Actinocrinus. 

Below we add a list of the species of BatocrinuSj which, it is worthy of note, 
are entirely confined to America, and, so far as yet known, nearly, if not en- 
tirely, to the lower Carboniferous rocks. We give first the names of the spe- 
cies of true Batocrinus^ and under separate divisions those of Eretmocrinus and 
AUoprosallocrinus. We cannot, however, he positively sure, in all cases, in re- 
gard to the separation of the species of the subgenus Eretmocriniu from those 
of true BatoerinuSj where specimens showing the arms are unknown. It will 
also be seen that, even as restricted by the separation, subgenerically, of 
Eretmocriniu and AlloprosallocrintUf the species referred to Batocrinus are sus- 
ceptible of division into two sections, that may be entitled to greater promi- 
nence than is apparent from the specimens yet known. 

1. Batocrinus, Casseday. 

Section (a). — Species with arm-openings directed outward. Arms from 20 
to 26. Batoerintu icotidactylus and B. irregularis^ Casseday, and B. formosusy B. 
discoideus^ B. papillatuSj B. tugualiSj B. doris, B. ItepiduSj B. turbinattu^ B. inor» 
natuSj B. longirosiriSj B. ealy cuius, B. biturhinatus, B. similis^ B. lagunculusj B. 
mundulusj B. clavigerus and B. planodiseus, Hall (sp.), all of which were de- 
scribed by Prof. Hall under the name Actinocrinus, Also B. Andrevsianus and 
B, subaequalis, described by Prof. McChesney under Actinocrinus, Likewise our 
B. pistUius^ B. pistiUiformis and B. quasillus. Also B. rotundatus {== Actinocrinus y 
O. and S.), as well as B. Christyi* a,nd B, Koninckiyf described by Dr. Shumard 
under Actinocrinus. 

Section (b). — Species with arm-openings directed upward, and arm bases 
usually more in groups than in Section (a). Arms, so far as known, 20. 

B. Naskvillm {=A.etinocr.j Troost) ; also B. laura and B. sinuosus (:=Actin0' 
crinus, Hall), B. sequibrachiatus ^=zActinocrinuSy McChesney), and our B. aster" 
iscus and B. trochiscus. 

2. Subgenus Ebetmocbinub, Lyon and Casseday. 

Species with arms flattened and alate above, and generally numbering from 
12 to 20. Proboscis or ventral tube excentric, usually slender below, and 
sometimes swollen in the middle, and more or less bent to one side. Vault 
usually depressed. Brachial pieces more or less in groups, separated by inter- 
radial and anal sinuses. 

Batocrinus (Eretmocrinus) magnifieuSj Lyon and Casseday, and B. (Eretmocr.) 

* This is the only species of the whole Batocrinus group known to have two arms spring- 
ing from each arm-opening, and this does not arise from a proper biftircation, as the two 
arms rest directly upon the brachial pieces, without imparting to them the character of 
axillary pieces. 

t This species has its arms sUghtly flattened, but not expanded above, showing a grada- 
tion towards Eretmocrinus, 
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ealyculoideg, B. (Eretmoer.) remibrachiatutj* B. (Eretmocr,) elioj B. (Eretmoer.) 
matuta and B. (Eretmoer.) cUxlia, Hall (sp.), all described Mn^ei Aetinoerinwhy 
Prof. Hall. Also^. {Eretmoer,) Fmiu«t7uii?tM,f S humard (sp.), described under 
Aetinoerinu9. 

In all of the above species the arms have been seen, and are known to pos- 
sess the characters of Eretmoerinus, The following species are believed to be- 
long here from the general appearance of the body vault, proboscis, etc., though 
their arms have not jet been seen. They all certainly belong to Baioerinus, 
even if not to the group Eretmoerinusy viz. : B, eorbulusj B. eariea, B. oblatiUy 
B. tinuoms and £. gemmiformUy all described by Prof. Hall under Aetinoerinw. 
Also B. umasformit and B. Hageriy described by Prof. McChesney under Aeti' 
noerinut. Also our B, dodeeadaefylut, 

3. Subgenus Allopbosallocrinus, Casseday and Lyon {z=zConocrinu8 of Troost's 
lists). 

Body distinctly conical, being flat below the arm-bases Twhich are directed 
outward on a plane with the flattened under side), and proauced upward to the 
central proboscis so as to bring the whole visceral cavity above the arm-bases. 
Branchial pieces stout. 

B. (Allopros.) eonieusy B. (Alloprot.) depretmSj Lyon and Casseday, described 
under Allopros alloeriniu. Also our B, (Alloprot.) eueonus. 

New Speeiet, 
Batocrinus quabillus, M. and W. 

Body rather depressed, wider than high, nearly as prominent above as below 
the arm-bases ; sides spreading very rapidly from the top of the first radials to 
the brachial pieces, which are in close contact all around, so as entirely to 
isolate the anal and interradial pieces from the vault. Base comparatively rather 
broad, being nearly three times as wide as high, truncated and rather deeply 
excavated below, so as to overhang the end of the column ; somewhat spreading 
below, with broad shallow notches at the sutures. First radials nearly twice as 
wide as high, two heptagonal and three hexagonal, and, like all of the other 
body plates (excepting the second radials), moderately tumid. Second radials 
generally very short, and sometimes, in part, merely transversely linear, or 
even entirely obsolete, all quadrangular, and flat on the outer side. Third ra- 
dials small, generally pentagonal, and in all but the two posterior rays sup- 
porting on each of its superior sloping sides one, or sometimes two, secondary 
radials, the last of which (where there are more than one) is an axillary piece, 
and bears, in direct succession on each of its superior sloping sides, two bra- 
chial pieces, thus making four arms to each of these rays. In each of the pos- 
terior rays, however, there are two other bifurcations, that make six arm-open- 
ings to each of these rays, or twenty-four to the entire series. First anal plate 
of much the same size and form as the first radials, and supporting, in an 
arching series above, three smaller pieces in the second range, while above the 
latter, one, or perhaps sometimes two smaller pieces connect with the brachials 
above. First interradials about two-thirds as large as the first radials, and 
each supporting a smaller piece extending up to the brachials above. Vault 
composed of tumid, or sometimes rather obtusely pointed pieces, and provided 
with a subcentral proboscis, which is usually about as broad below as. the 
base. 

Height of the largest specimen to top of vault, about 0*Y0 inch ,* greatest 
breadth (which is at the arm-bases), 0*80 inch ; breadth of base, 0*35 inch. 

This species seems to be relatea to our B. pUtilluty but may be easily dis- 

* Prof. Hall mentioned, in describing this species, that it has the characters of frefmo- 
crtntM. 

t This species has the arms less distinctly alate than the others, the transition from Ba- 
tocrinut to Eretmocrinut being through this and the species Konincki. 
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tinguisbed by its much more depressed form, particularlj below the arm-open- 
ings, caused by its much shorter basals, and first and second radial pieces. Its 
base also differs in being much more excavated, and not near so expanded be- 
low, while its brachial pieces are proportionally stouter, and more crowded. 
Although the whole number of arm-openings is the same in these two forms, 

4 

this arrangement is different, the formula of B. pistiUus being 7-5 = 24, and 

4 

that of the form under consideration i— 1 = 24. 

Locality and position. — Lower division of Burlington beds of Lower Carbon- 
iferous at Burlington, Iowa. No. 14 of Mr. Wachsmuth's collection. 

Batocrinub Cassbdatanus, M. and W. 

Body rather broad subturbinate below, or with the vault subglobose, being 
a little larger below than above the arm-bases. Base short, or about four times 
as wide as high, a little thickened, and slightly overhanging the end of the 
column, and more or less notched at the sutures, so as to present a somewhat 
trilobate appearance. First radial pieces of moderate size, and, like all of the 
other body plates, rather distinctly tumid, wider than long, two hexagonal and 
three heptagonal. Second radials about half as large as the first, nearly twice 
as wide as high, normally quadrangular, but some of them occasionally with 
one or both of the superior lateral angles a little truncated, so as to present an 
irregular pentagonal or hexagonal outline. Third radials sometimes a little 
smaller, and in other rays a little larger, than the second ; all pentagonal, and 
(excepting in the anterior and one of the anterior lateral rays of the typical 
specimen) each supporting on each of its superior sloping sides, in direct suc- 
cession, two secondary radials, generally of near its own size, the upper ones 
of which are also axillary pieces, and bear on each of their superior sloping 
sides two brachial pieces in direct succession (the last of which is generally 
larger than the first), thus making four arms to each of these rays. In the an- 
terior ray, however, the third radial merely bears on each side above, three 
brachial pieces in direct succession, and the same is also the case on one side 
of one of the anterior lateral rays, thus only giving origin to two arm-openings 
in the first, and three in the latter, making seventeen arm-openings to the en- 
tire series. First anal of the same size and form as the first radials, excepting 
that it is proportionally a little longer ; above this there are three smaller 
pieces in the second range, three in the third, and two or three in the fourth. 
First interradials of the same size as the second anals, hexagonal or heptago- 
nal in form, and supporting two smaller pieces in the third range, with two to 
three or four still smaller pieces above, the upper one of which, like that of 
the anal series, separates the brachial pieces a little, so as to form a small sinus 
between the arm bases belonging to each ray. 

Vault slightly ventricose, composed of very irregular, unequal, merely tumid 
pieces, and provided with a rather stout, nearly central proboscis, which is in- 
clined a little forward in the typical specimen. 

The specific name is given in honor of Mr. S. A. Casseday, deceased, the 
author of the genus Batoerinut. 

Height of body to arm-bases, 0'70 inch ; do. to base of proboscis, 1*07 inch ; 
greatest breadth (at arm-bases), 1*20 inch. 

This species is perhaps most nearly allied to B, longirottrisj Hall (sp.), and 
if we suppose the presence of only three arm -openings in one of its anterior 
lateral rays to be abnormal, which is almost certainly the case, it would pre- 
sent no difference in its arm-formula, nor any marked difference in the details 
of its structure, excepting in the proportional sizes of certain plates. This 
latter character, however, imparts a material difference to the whole form of 
the body, — a difference, indeed, that is so striking as to be apparent at a glance. 
For instance, in B. longirottria the first and second primary radials and first 
anal, as well as the first interradial pieces, are all proportionally so much 
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larger (particularly longer) as to make the body below the arms always dis- 
tinctly longer and proportionally narrower. Another marked difference con- 
sists in the conrexity of the body plates, those of longirostris being only slight- 
ly and evenly convex, while in the form under consideration they are decidedly 
tumid, and sometimes even angular. The arm-bases of the longirostris are also 
more distinctly separated by sinuses, and less robust. In short, the characters 
mentioned in the species longirostris impart to it a peculiar and very character- 
istic neatness and symmetry of appearance not seen in the form here described. 

In form and general appearance our species resembles specimens sometimes 
supposed to be a broader and more robust variety of B. stAmqualiSj McGhesney 
(sp.), but in that there are four arms to each ray, and the brachial pieces are 
in close contact all around, while its body plates are not merely tumid, but 
decidedly tuberculiform and projecting. 

Locality and position. — Lower Burlington beds of the Lower Carboniferoas, at 
Burlington, Iowa. No. 13 of Mr. Wachsmuth's collection. 

Batocbinus TBOCHI8CU8, M. and W. 

Body broad discoidal or wheel-shaped, being very narrow at the base and 
•widening gradually to the top of the first radials, thence spreading very rapidly 
to the brachial pieces, which are large and nearly in contact all around, or but 
slightly separated by small sinuses over the anal, interradial and axillary 
spaces. Vault flat, or a little concave from the periphery about half-way in 
toward the middle, thence rising moderately to the subcentral proboscis; com- 
posed of unequal pieces, the larger of which are rather tumid and arranged in 
radiating rows coincident with the rays and their division below, while the 
smaller pieces between are depressed so as to form concavities between the 
larger. 

Base narrow, truncated, but not spreading or provided with a distinct rim 
below, wider than high, and widening very gradually upward. First radial 
pieces about of the size of the basal, but proportionally longer, though they are 
generally wider than long, two of them heptagonal and three hexagonal. ' 
Second radial pieces comparatively very small, and all wider than long, or 
transversely oblong, being, as usual in this group, regularly quadrangular. 
Third radial pieces about twice as large as the second, wider than long, and 
all pentagonal, excepting those of the two posterior rays, one of which is 
hexagonal and one heptagonal, in the specimen from which the description is 
drawn up ; each supporting on each of its superior sloping sides, in direct suc- 
cession, two secondary radials nearly or quite as large as the third primary 
radials themselves, while each of the upper of these secondary radials is an 
axillary piece, supporting on each of its sloping sides, in direct succession, two 
large brachial pieces, thus making four arm-openings to each ray all around, 
or twenty in the entire series. First anal piece about of the size of the smaller 
first radials, longer than wide, and heptagonal in form; above this there are in 
the second range three smaller hexagonal pieces, and, arching over the latter, 
four in the fourth range, with a small wedge-formed piece succeeding the latter 
^bove, though it is scarcely large enough to separate the brachial pieces over 
the anal area. First interradial pieces nearly as large as the first radials, and 
all irregularly nine-sided ; above this there are two smaller pieces in the second 
range, two, or sometimes only one, iu the third, and above this one or two 
succeeding each other in a direct line, the last one being usually narrow, and 
partly or entirely wedged in between the brachial pieces so as, in some cases, 
to separate them a little. Between the first divisions of each ray on the third 
radials there are usually one or two interaxillary pieces, the first resting upon 
two short sloping upper sides of the first secondary radials, and supporting the 
second, which sometimes separates the brachial pieces a little, while in other 
instances it is so narrow and short as to allow them to come in contact over 
it. (Arms and columa unknown.) 
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The sarface seems to be nearly smooth, or finely granular, and the body 
plates are nearly even, excepting the secondary radials, which, with the brachial 
pieces, are sometimes a little tumid, so as to project slightly beyond the plane 
of the interradial and interazillary areas, which consequently have a somewhat 
sunken appearance. 

Height of body to arm-openings, 1 inch ; breadth, 2*10 inches. 

This fine species seems to be most nearly related to B. planodUcua, Hall (sp.), 
from the Keokuk beds, with which it agrees nearly in tbrm and general appear- 
ance. It differs very materially in structure, however, since the rays in that 
species bifurcate so as to make eight arm-openings to each ray, or forty to the 
whole series, being just double the number seen in our species. The planodU' 
etu also appears to have the arm-openings directed outward, while the species 
under consideration belongs apparently to the section of this genus with these 
openings directed upward. 

It is an interesting fact, to which our attention has been called by Mr. 
Wachsmuth, that not only this species, but several others only found in the 
very highest part of the Upper Burlington formation, are more nearly allied to 
species found in the Keokuk beds than to any forms in the Lower Burlington 
beds. 

Locality and position, — Upper bed Burlington division of the Lower Carbon- 
iferous at Burlington, Iowa. No. 27 of Mr. Wachsmuth's collection. 

BaTOCRINUS (EbSTMOCBINUS ?) MB6LBCTUS. 

Body small, inversely campanulate below the arms, and rather ventricose 
above ; the sides expanding gradually from the base to the third radials, and 
thence curving out rapidly to the outer edges of the brachial pieces, which 
are slightly grouped, but nearly or quite in contact all around. Base about 
three times as wide as high, truncated and concave below, but not thickened 
or expanded. First radials comparatively large, generally wider than, long, 
and, as usual, two heptagonal and three hexagonal *, all like the other body 
plates convex, but not properly tumid. Second radials much smaller than the 
first, quadrangular and nearly twice as wide as long. Third radials as long as 
the second, or slightly larger, wider than long, and all normally pentagonal ; 
each supporting on each of its superior sloping sides a secondary radial, 
which in its turn bears on each side above two brachial pieces in direct succes- 
sion, thus making four arm-openings to each ray, or twenty to the entire series. 
In one specimen, however, agreeing exactly in other respects, the third radials 
in the anterior and one in the posterior rays is immediately succeeded by 
brachial pieces without any further bifurcations, so as to give origin to only 
two arms to each of these rays ,' but this is almost certainly an individual 
abnormal development. 

First anal plate a little longer, but not otherwise differing from the first 
radials ; above this there are three smaller pieces in the next range, and some- 
times one or two still smaller ones in the third range. Interradial pieces one 
to three in each space, the first being one-third to one-half as large as the 
first radials, seven to nine sided, and usually supporting one or two smaller 
pieces in the second range above. 

Vault convex, and composed of very unequal, irregular, moderately convex 
plates, provided with a tube or psoboscis of moderate thickness, and placed 
generally about half way between the middle and the anal side. (Column 
and arms unknown.) 

Height to base of proboscis, about 0*58 inch ; do. to arm-openings, 0-33 
inch ; breadth, 0*55 inch. The specimen presenting the irregularity mentioned 
in the arrangement of the arms, is proportionally wider than that from which 
the above measurements were taken. 

This little species is apparently nearer B, elio^ Hall, (sp.), than to any other 
yet described. Its base, however, is much less thickened and expanded than 
in that species, and its body plates more even and smoother ; while its brachial 
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pieces are less prominent, so as to 'give its bodj a less spreading appearance. 
Judging from the description, the B. laura^ Hall, (sp.), would seem to be 
somewhat like our species, but that form must be more depressed and pro- 
portionally wider, and is also said to ha^e the arm-openings directed upward, 
which would even place it in a different section of the genus. 

We place this species provisionally in the Eretmocnntu g^oup, from its gene- 
ral appearance, as we have not seen any specimens showing the arms. 

Locality and position. Lower division, Burlington group, of Lower Carboni- 
ferous, at Burlington, Iowa. No. 1 4 of Mr. Wachsmuth's collection. 

Genus PENTREMITBS, Say. 
Pentbbmitbs (Tboostocbinus?) Woodmani, M. and W. 

Body attaining a large size, pyramidal-subovate,as seen in a side view, being 
broad below, and produced and gradually narrowing upward ; strongly pent- 
agonal as seen from above and below, in consequence of the projecting and 
actually carinated character of the radial pieces. Base strong, from two and 
ft half to three times as wide as high, trilobate in general outline below, and 
very broadly and profoundly excavated along the three sutures, (the excava- 
tions being continued out beyond the base into the lower ends oif three of the 
radial pieces) ; two of them pentagonal and tricarinate, and one quadrangular 
and bicarinate, the carinse projecting considerably below the deeply sunken 
facet for the attachment of the column, so that when placed erect on a level 
surface the body stands upon these carinse, like a tripod upon its legs. Radial 
pieces long and narrow, or about three times as long as wide, and gradually 
tapering upward ; all extremely prominent along the middle and sloping strongly 
inwards laterally, very sharply carinate below the pseudo-ambulacral areas. 
Summit openings very small and closely approximated. Interradials very 
small, or only about one-tenth as long as the radials. Pseudo-ambulacral 
areas remarkably narrow or sublinear, and deeply sunken, extending down 
rather more than half the entire length of the body, or about two-thirds the 
length of the radial pieces ; pore pieces minute, slightly oblique, and number- 
ing about 100 to each side of each area, the two rows of each area being sepa- 
rated by a deep mesial furrow, along which the inner ends of the pore pieces 
are minutely crenate, lanceolate and supplementary pore-pieces unknown. 
Surface marked with microscopic lines, as fine, regular, and crowded, as if 
made by an engraver's ruling machine. 

Height, 2*25 inches; breadth, 1 64 inches. Breadth of base, 1*14 inches; 
height of do., 0-50 inch ; depth of excavations along the sutures of base, 0*20 
inch ; breadth of do. from 0-45 to 0-56 inch. Length of pseudo-ambulacral 
areas, 1*45 Inch ; breadth of do., 0*08 inch. 

This extraordinary form differs so widely from all other known species, as 
to render a comparison of its specific characters with any of those hitherto 
described entirely unnecessary. It seems to be related to a group of species 
characterized by a triangular base, and very narrow pseudo-ambulacral areas, 
for which Dr. Shumard has proposed the name TVoottocrinut. Still it presents 
some rather strongly marked differences from that group, the species of which 
have the body narrow, fusiform, and more or less elongate and tapering below, 
with the triangular base merely flattened on each of the three sides. In oar 
type however, the body is broadest below, while the base is comparatively very 
short and wide, and has the three spaces corresponding to the flattened sides 
of the typical species of Trooatocrinut so very profoundly and broadly exca- 
vated, as to impart a very remarkable appearance to the lower part of the fossil. 
Should it be thought desirable to designate this type by a distinct snbgeneric 
name, it might be called Trieoclocrinuty in allusion to the three deep excava- 
tions of the base. 

The specific name of this form is given in honor of Mr. H. T. Woodman, of 
Dubuque, Iowa, to whom we are indebted for the use of the only specimen 
we have seen. 

Locality and potition. — Salem, Indiana. Lower Carboniferous, Keokuk Group? 
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Genus AGBLAORINITES, Yanaxem. 
Agblacrinitrs (Lbpidodiscus) SQUAM08U8} M. and W. 

Depressed discoidal ; outline circular, or somewhat oval. Rays slender, 
long, and strongly curved as they radiate from the middle toward the periph- 
ery, around which they are each extended for some little distaoce ; all sinis- 
tral excepting the right posterior one, which curves to the left, with its outer 
half exteading around within that of the next one on the left, near which it 
terminates at the so-called ovarian protubrance ; each composed of two zigzag 
rows of very small pieces, with some irregular ones apparently not belonging 
properly to either row. Disc composed of large, thin, irregular, strongly 
squamose or imbricating plates, the imbrication being inward from the periph- 
ery, that is, the inner edge of each plate laps upon the outer edge of the next 
within. Ovarian? pyramid situated near the left outer margin of the posterior 
interbrachial space, and closed by ten pieces, apparently imbricating laterally 
and forming a depressed cone, around the base of which there are numerous 
small, short, but comparatively wide imbricating disc plates: Surface minutely 
granular. 

Greater diameter of an apparently distorted specimen, 1*70 inch. 

The only specimen of this species we have seen is somewhat crushed and 
distorted, so that it is rather difficult to make out the exact details of the 
structure of the rays, though they are apparently not provided with open 
ambulacral furrows, the rowd of minute plates on each side, apparently closing 
up and interlocking. There appear, however, to be pores arranged along 
them in a zigzag row between the pieces. The body plates around the mar- 
gin are much wider than high, and strongly imbricating upward. No cen- 
tral opening is visible. 

On comparing this species with A, Katkaskiemia^ Hall (the only other 
known Carboniferous species), the type of which is now before us, we find 
that our species dififers in the important character of having its disc plates 
all very distinctly imbricating, while those of Prof. Hall's species show no 
tendency to imbricate, the whole surface of each being clearly exposed, their 
straight edges being merely joined together like those of a true crinoid. 
From Prof. Hall's description, it might also be supposed that this species 
differs in the number of its rays, as he described it as having six rays. 
A careful examination, however, of the typical specimen has clearly satisfied 
us that this is certainly not the case, as it has only five, the usual number, 
ad represented in the figure. It is the incurved extremity of the dextral 
right posterior ray, that has been mistaken for a sixth ray. The specimen 
is somewhat crushed and distorted, but by carefully cleaning it and remov- 
ing some adhering portions of the matrix, this ray can be traced straight 
out to the periphery, where it curves abruptly around and extends inward to 
near the middle of the posterior interbrachial space, where it terminates at a 
point near which was doubtless situated the so-called ovarian pyramid ; 
though the specimen is too much crushed there to show the latter. 

It is worthy of note that our species, although agreeing with most of 
these that have been referred to Agelacrinites^* in the imbricating character 
of its disc plates, as well as in the direction of the curvature of its rays, 
still differs from A, Hamiltonerms^ of Vanuxen, the type of the genus in 
both of these characters, Vanuxem gives no description, but judging from 
his figure, (Geol. Report Third Dist. N. Y., p. 306) one would naturally sup- 

* By pome oversight, Prof. Pictet figures, on pi. xcix, fig. 25, of his valuable Trait de 
Palseont., a true AgelacrCniteg, and probably one oi the Cincinnati species, under the name 
HfmicystUa parasitica. Hall, a very difierent fossil from the Niagara group. He also alludes 
to Vanuxem's Agelacrinites HamiUanensis in the text as a Silurian species, but it is a Ham- 
ilton group (Devonian) fossil. Dujardin and Hup6 (Hist. Nat. Echinod. pi. 6, fig. 8) copy Pic- 
tet'a fagure under the name Agelacrinites parasitica, as an illustration of AgeUxcriniUs, saying 
Hemicystites ought not to be separated from Agelacrinites. The real Hem^cystites parasHtcu, 
however, although related to ^«tacrmtte«, differs in several important characters. 
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pose the dine plates of his species to have the usual imbricating arrange- 
ment. Prof. Hall, however, has recently described it in detail, (Twentieth 
Report Regents Univ. N. Y. on State Cab. Nat. Hist. p. 299, 1868), and dis- 
tinctly states that its interbrachial or disc plates are not imbricating, as in 
other species. He also mentions 'the fact that this typical species diflfers 
from others in having its anterior and right anterior and posterior lateral 
rays sinstral, and its left anterior and posterior-lateral rays cnrved to the 
left, as shown in Yanuxem's figure. It therefore certainly seems to us doubt- 
ful whether species dtfifering in two sueh important characters as these are 
strictly congeneric. If they are not, then a new generic name shonld be 
applied to our species, and the others agreeing with it in these characters ; 
in which case we would propose to designate this group of species under 
the name Lepidodisciu (xtrlt, a scale, and iia-tufy a quoit). At least we shonld 
think they ought to be separated subgenerically. 

Locality and position, Crawfordsyille, Indiana. Keokuk beds of Lower 
Carboniferous. 

ECHINOIDBA. 

Genus OLIGOPORUS, Meek and Worthen. 
Oligopobus nobilis, M. and W. 

Large, globose, composed of very thick plates. Ambulacra nearly flat, or 
slightly convex, and without proper furrows, narrow lanceolate in outline, 
or only about two- thirds as wide as the interambulacral areas ; pore pieces 
comparatively small, wider than high, those of the two outer rows rather 
more irregular in size, and some of them a little larger than any of those of 
the two inner rows ; pores two to each piece, forming four double rows, 
those of the two outer ranges of pieces being placed near their inner ends, 
and those of the inner ranges near their outer ends. Interambulacral areas 
comparatively large, moderately coiivex, and composed of five rows of large 
plates, all of which extend to the disc above, while the middle one ends within 
about 0*65 inch of the oral opening below. Yent and apical disc much as 
in Melonites mUltipora Surface of all the plates, both ambulacral and inter- 
ambulacral, ornamented with coarse granules, separated by spaces generally 
a little wider than their own breadth, with sometimes a few smaller ones 
between. Of these granules, about 40 to 60 may be counted on each of 
the larger interambulacral plates. 

Height and breadth, about 3*75 inch ; breadth of ambulacral spaces, 0*60 
inch ; do. of interambulacral areas, 1*06 inch. Height of largest interam- 
bulacral plates, 0*26 inch ; breadth of do., 0*40 inch; thickness of do., 0-25 
inch. 

The only specimen of this fine species yet known to us is mainly asilicious 
cast of the interior. The connection of the plates, however, are so distinctly de- 
fined by sharply raised lines formed by the silicious matter deposited in the 
sutures between all of the pieces before they were dissolved, that the entire 
structure can be made out as well as if the plates themselves had been preserved. 
A few of the plates, however, or rather casts of their external surface, remain 
so as to show the surface granules as well as the thickness of the plates them- 
selves. 

The apical disc seems to be very similar, as already stated, to that of Meloni' 
tes multipora, — the arrangement and comparative sizes, as well as form of the 
ocalar and genital plates, being much the same. In two of the latter, five 
pores may be counted in each, while one other also shows obscure indications 
of five pores and the other two had four each, as near as can be made out from 
the little projecting points representing them in the cast. No satisfactory in- 
dications of pores, however, are to be seen in the ocular pieces. 

Although the ambulacral areas are not properly furrowed, as in 0. Dana 
and Melonitet muUipora^ they are slightly depressed below the most convex cen- 
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tral region of the interambnlacral areas. The depression, however, ftlso in- 
cludes the two marginal rows of each interambnlacral series. There is like- 
wise a faint narrow, almost linear, impression on the internal cast, extending 
from the apical disc about half waj down the middle row of plates in each in- 
terambulacral field. 

This form can be at once distinguished from O, Dana^ the only other known 
species of this type, by its proportionallj much larger and less numerous in- 
terambnlacral plates, of which there are onlj^ve instead of eight or nine rows 
to each area. Its ambulacral areas are also proportionally narrower, and, as 
already stated, differ in not being furrowed along each side, with a ridge along 
the middle. 

As we have elsewhere suggested, the group Oligoponu seems to be exactly 
intermediate in its characters between Melonitea^ Owen and Norwood, and Pa- 
bechinuSf (Scouler) McCoy. That is, it differs from Palaehinue in having four 
rows of ambulacral pieces and four double rows of pores, instead of two of each, 
as well as in having the ambulacral areas more or less sunken below the in- 
terambulacral fields. In the last character it agrees more nearly with Meloni- 
tes, from which, however, it differs widely in having only /our rows of ambula- 
cral pieces and /our double rows of pores instead of ten of each to each area. 
In the nature of its apical disc the species under consideration shows that in 
this type it agrees well in its general characters with Melonites. We also know, 
from a crushed specimen of Oligoporue Dana^ that the species of this group 
have the jaws very like those of Melonites, The question may therefore arise 
whether or not these differences in the number of pieces and pores of the ambu- 
lacra are of generic importance, and whether we ought not to regard them as 
only subgeneric and call our species Melonites (Oligoporue) nobilis. On the 
same grounds, however, we would have as good reason to regard both OUgopo^ 
rue and Melonitea as mere sections or subgenera of Palachintu. We cannot, 
however, believe so important and constant a difference of less than generic 
value, no gradations being yet known in this character between OUgoporus 
and Melonites on the one hand, or between the former and Palsechinus on the 
other. It is true we yet onlj' know one species of Melonites, but we now know 
two well marked species of OUgoporus j while there are eight or nine known dis- 
tinct species of Palsechinus^ all of which latter agree in having but two rows of 
ambulacral pieces to each area. 

At the time we proposed the name OUgoporus we were not aware that Prof. 
Desor had designated a section (not a genus) of the family ddaridae by the 
name Oligopores. In case this should be regarded as a serious objection to 
our name OUgoporus we suggested, in the second volume of the Illinois Geolo- 
gical Reports, the name Melonopsis for this group instead ; and if it should be 
adopted, the species here described would have to be called Melonopsis nobilis. 
The name Oligopores, however, from its different termination, we should think 
sufficiently distinct. 

Locality and position. — Calhoun County, Illinois, from the Burlington divi- 
sion of the Lower Carboniferous series. 



Desoription of Seven New Speoiet of AMEBICAN BIRDS from various locali- 

tiesi with a note on Zonotriohia melanoUi. 

BY GEO. N. LAWRENCE. 

1. Dbndbceca capitalib. 

Male. Front and crown of a deep rich reddish brown ; back and smaller 
wing coverts yellowish olive-green, becoming more yellow on the rump ; 
central tail feathers and the outer webs of the others dark olive-brown, edged 
the color of the back, the inner webs of all except the central tail feathers 
are yellow ; the quill feathers and the larger wing coverts are blackish brown, 
the primaries and secondaries with margins the color of the back, the terti- 
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Aries and wing coverts edged with yellow ; under lining of wings deep 
yellow ; under plumage deep golden yellow, with conspicuous reddish hrown 
stripes on the breast and sides ; bill blackish brown, the under mandible 
paler below ; feet light brown. 

Second, third and fourth quills equal and longest, first intermediate 
between fourth and fifth. 

Length 4} in. ; wing 2\. ; tail 2 1-I6th ; bill 7-16ths ; tarsi f . 

The female differs in wanting the brown cap, having in place of it a slight 
wash of that color, and in there being only a few faint stripes on the breast. 

Habitat — Barbadoes. Types in my collection, obtained by Mr. A. H Alex- 
ander, of West Hoboken, N. J., who informed me that it is an abundant species 
and familiar in its habits. 

Remarks. This beautiful species needs comparison only with D. petechia^ 
and the bird from St. Thomas and St. Croix, referred to D. rufieapilla^ Gm., 
by Prof. Baird, with a ?, see Rev. Am. Birds, pp. 199 and 201 ; it is smaller 
than either, and they do not agree in the wing formula; the present species 
appears to have a greater extent of yellow in the tail feathers. 

It is the same species as a specimen spoken of by Prof. Baird (Rev. Am. 
Birds, p. 202) but not named, which was brought from Barbadoes in alcohol 
by Prof. Gill. 

Apart from its smaller size, its clearly defined and deeply colored crown 
will distinguish it from all others. 

2. TaOHTPHONUS ATRICAPILLUS. 

Front, entire crown and occiput black, sides of the head and the hind neck 
grayish-black ; back and smaller wing coverts dark olive-green, the rump 
olive, tinged with ferruginous ; tail brownish-black bordered with greenish- 
olive ; middle and larger wing coverts black, with greenish olive margins ; 
quills black, the primaries narrowly edged on the outer webs with greenish 
yellow, the secondaries with olive green ; under wing coverts pale yellow ; 
throat of a light brown intermixed with gray, and tinged with rufous ; lower 
part of the neck and sides of the breast olive-green washed with ferruginous ; 
breast and abdomen bright brownish ferruginous, becoming yellowish on the 
middle of the belly ; under tail coverts black bordered with ferruginous ; 
bill black, the under mandible whitish at base ; tarsi and toes black. 

Length (skin) 5 in. ; wing 2\ ; tail 2^ ; bill \ ; tarsi f . 

HabitaL^lht Island of Trinidad. 

Type in my collection ; it was killed at Trinidad in the early part of the 
present year by Mr. A. H. Alexander, from whom I procured it. A person 
who accompanied him at the time, and was familiar with the birds of the 
Island, said it was a species he had never noticed before. 

Remarks. — This does not resemble in plumage any other member of the 
genus, and I think is probably a male ; the black crown and distinctly colored 
under plumage seem to preclude the probability of its being a female. 

3. QUISCALUS FORTIBOSTRIS. 

Male. Black, with purplish steel blue lustre, uniform throughout the 
body, not changeable as in most other species ; wings and tail greenish, bill 
and feet black. 

Second quill longest, first between third and fourth ; tail graduated, lateral 
feather one inch shorter than middle feathers ; bill very strong, culmen reg- 
ularly curved throughout, commissure sinuated. 

Length 9 in. ; wing 4} ; tail A\\ bill from front 1 l-16th; height of bill at 
base 7-16ths ; tarsi 1 3-16ths. 

The female is smaller, and the plumage, instead of being bluish, has a 
brownish cast of color. 

Length 8 in. ; wing Sf ; tail 3^ ; bill 15-16ths ; tarsi 1 l-IGths. 
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Habitat — Barbadoes. Types la my collection, obtained from Mr. A. H. 
Alexander, by whom they were killed on that Island. 

Remarks. — This very distinct species comes nearest to Q. luguhrU^ Bw., in 
its dimensions, but is rather smaller; that species is more violaceous in lus're, 
with longer and stouter legs, also a longer, straighter and more feeble bill, 
with the commissure straight ; the bill of the new species is comparatively 
large, at the base being wider and fully one-third higher than that of Q. lugu- 
bris. 

4. Thamnophilcjs viboatus. 

Entire head, hind neck and all of the under plumage, of a grayish fuligi- 
nous color, blacker on the head and grayer below, with a broad stripe of pale 
ochreous white down the centre of each feather ; these are clearer or nearly 
white on the head, and duller on the abdomen ; back, tail and exposed por- 
tion of the wings cinnamon red ; the inner webs of the quill feathers liver 
brown ; the under wing coverts and inner margins of quills pale cinnamon ; 
under tail coverts pale rufous ; upper mandible black, the under whitish 
horn color ; tarsi and toes black, claws whitish. 

Length about 6 in. ; wing 3 ; tail 2f ; bill about f ; tarsi 1. 

Habitat. — New Granada, Turbo. Collected by Lt. Michler. Type in Mus. 
Acad, of Nat. Sciences, Philadelphia. 

Remarkt. — In distribution of colors this species much resembles T. palliatus, 
but it is smaller and differs notably in the white markings throughout, being 
longitudinal ; the crown in palliatus is immaculate, on which in the present 
species the stripes are strongly defined ; the red coloring is paler and duller 
than that of T. palliatus. 

Prom analogy i judge it to be a male, as the female of T. palliatus hai a 
rufous crown. 

The bill is injured by shot, the end being deficient; at first I was puzzled 
to know where to place it, but feel confident it is assigned its true position. 



Analytical table of tli« Speeiee of BA.BIDIirs iahabiting the United States.* 

BY JOHN L. LE CONTE, M.D. 

According to the form of the antennae the species before me may be 
divided into three principal groups, of which the second contains all the 
strongly pubescent species. The first group is the most numerous, and may 
again be subdivided by the presence or absence of the apical constriction of 
the prothorax. We will thus have the following scheme of arrangement. 

A. Antennas thick; 2d and 3d joints of funiculus equal. 

a. Body nearly glabrous. Thorax not constricted near the apex. Sp. 1 — 8. 

b. Body nearly glabrous. Thorax constricted near the apex. Sp. 9 — 22. 

c. Body densely pubescent ; thorax constricted near the apex. Sp. 23 — 25. 

B. Antennae slender ; 2d point of funiculus longer than the 3d. Sp. 26 — 28. 

A — a. 

Intervals of elytra coarsely and irregularly punctured. 1. 

^' *' with single rows of usually well marked punctures. 3. 

'^ " with very fine inconspicuous punctures. 4. 

1. Color black. 2. 

Color bronze-black ; prothorax longer than wide, gradually narrowed from 
base, rounded near the apex ; dors tl carina very indistinct ; beak stout, curved, 
moderately long, punctured. Long. 4*5 mm. Middle States. 1. subaeneus. 

2. More shining ; prothorax not longer than wide, very slightly nirrowd 
from base, much rounded near the apex ; dorsal carina not apparent ; bejik 
stout, short, curved, punctured. Long 4*5 mm. Kansas (one specimen). 

2. quadratus. 
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Similar to the last in size, form and sculpture, but the dorsal carina of the 
prothorax is well marked. Long 4*5 mm. Texas, Illinois. (Two speci- 
mens) 3. carinulatuB Ln. 

Less shining ; punctures of elytra smaller and closer ; prothorax more 
equally rounded on the sides, not broader than long, without dorsal carina ; 
bfak moderately long, stout, curved, punctured. Long. 4*6 mm. Kansas. 
(2 specimens) , 4. tra nsTers u s Say. 

3. Black bronzed, shining ; prothorax not longer than wide, very slightly 
narrowed from the base, much rounded near the tip, dorsal carina not obvi- 
ous. (Resembles B. pubaeneus, but differs by the more full thorax, rather 
stouter form, and less irregular interstitial punctures of the elytra.) Long. 
4 — 4*5 mm. Middle and Southern States 5. tumescens. 

Smaller, black bronzed, shining ; prothorax not longer than wide, more 
obliquely narrowed at tip and less rounded, dorsal carina not obvious : elytral 
striae less strongly punctured than in B. tumescens; intervals with rows 
of well marked or very fine punctures. Long. 3 mm 6. c o n f i n i 6. 

Black bronzed, very shining, prothorax more sparsely punctured, slightly 
narrowed from the base, broadly and obliquely rounded near the tip ; elytra 
more finely and less deeply striate, intervals wider, nearly smooth. Long. 
2*5— 3 mm. Louisiana 6. aereus^cA. 

4. Bluish black, shining ; prothorax not longer than wide, obliquely narrowed 
from the base, broadly rounded near the tip, punctures more distant than 
usual, dorsal carina not obvious; elytral striae scarcely perceptibly punctured, 
interstices nearly smooth, or with rows of very small punctures. Long. 
4-25-4'75 mm. Middle and Southern States ; five specimens. (Differs from 
B. aereua in color and in form of prothorax.) 7. interstltialis Say. 

Black, shining ; body narrow, prothorax longer than wide, sides broadly 
rounded in front, disc strongly punctured, without dorsal carina ; elytra with 
a feeble oblique impression near the base, stria; scarcely punctured ; inter- 
stices with rows of very fine punctures. Long. 3*5 mm. California; two 
specimens; San Francisco • 8. macerZ«;. 

A— b. 

(The beak is longer and more slender than in A — a, and the thorax 
is transversely impressed near the tip, at least on the sides.) 

Prothorax at base nearly as wide as the elytra. 1. 

Prothorax at base narrower than the elytra; black, shining, very coarsely 
sculptured, elytral intervals not wider than the striae, and marked with single 
rows of deep punctures. Long. 5*5-6-5 mm. Illinois, Kansas, Arizona. 

9. striatus Say. 

1. Body nearly glabrous, color black, 2. 

" " color bright brown, 8. 

Body rather robust and convex, brownish blafbk, more pubescent than 
usual; prothorax wider than long, gradually narrowed from the base and 
feebly rounded on the sides ; elytral intervals with rather confused rows of 
fiomewhat transverse punctures. Long. 4 — 5 mm. Kansas. (Resembles in 
appearance a Centrinus). 10. farctas. 

Body robust, black, more pubescent than usual, prothorax wider than long, 

feebly narrowed trom the base, sides much rounded in front almost straight 

'behind, very densely and coftrsely punctured, with a slender carina; elytral 

intervals wider than the striae, densely and confusedly punctured. Long. 

4mm. California, 3 specimens. S.Diego 11. de nsus //<^c. 

2. Prothorax with distinct smooth dorsal line. 3- 

" without " " " 6. 

3. Elytral intervals usually not wider than the strife, with rows of very 
strongly marked punctures ; body larger and wider. 4. 

Elytral intervals wider than the striae, with single rows of finer shallow 
punctures; body smaller and narrower. &• 
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4. Prothorax gradually narrowed from the base, broadly rounded on the 
Sides, more strongly towards the tip, coarsely punctured, the punctures more 
distant than the length of their diameters ; (elytral interyals and stria; as in 
B.striatus; resembles B. carinulatus, but the prothorax is distinctly 
impressed on the sides near the tips,) Long. 6 mm. Kansas and Wiscon- 
sin 12. strenuuB. 

Resembles the preceding in form and sculpture, but the punctures of the 
prothorax are larger and more distinctly umbilicated, and the sides more 
deeply constricted near the tip. Long. 6 mm. Penna., one specimen ; 
Mr. Rathvon.....* 13. umbilicatus. 

Somewhat narrower and more regularly oval, prothorax gradually but more 
strongly narrowed from the base, and more obliquely rounded near the tip, 
less coarsely but somewhat more densely punctured than in B. strenuus; 
elytra with the intervals wider than the striae, with rather confused rows of 
fine but well marked punctures. Long. 6 mm. Wisconsin, 1 specimen. 

14. s ubo V a 1 i 8. 

5. Punctures of prothorax more distant than their diameter, sides scarcely 
narrowed from the base, more broadly rounded near the tip, dorsal line 
wide ; elytral interyals wider than the striae with rows of distant large 
shallow punctures. Body less convex than usual. Long. 3*5 mm. New 
Mexico, 1 specimen 15. distans. 

Prothorax more densely punctured, sides slightly narrowed from the base, 
more obliquely rounded near the tip and more distinctly constricted ; elytra 
as in the preceding, but with a small white pubescent basal spot each side, 
and a few scattered white scale-like hairs. Long. 3 — 4 mm. Southern 
States, 3 specimens 16. nigrinus Say. 

6. Body oval or elongate. 7. 
Body broadly ovate, black shining, prothorax wider than long, strongly 

but not densely punctured, with very feeble dorsal carina, sides narrowed 
from the base, strongly rounded in front, and deeply constricted near the tip; 
elytral intervals wider than the striae, with rows of small but deep punctures. 
Long. 2*5 — 3 mm. Middle States, 4 specimens 17. ovatus. 

7. Body oval, black shining, prothorax not wider than long, strongly and 
densely punctured, without dorsal carina, sides narrowed and broadly 
rounded from the base, slightly constricted near the tip ; elytral intervals 
broad, with rows of very fine but well marked punctures. Long. 2*5 mm. 
Middle States, 2 specimens 18. pusillus. 

Body elongate oval, black, less shining, prothorax longer than wide, more 
coarsely punctured, punctures less distant than the length of their diameters, 
without dorsal carina, sides converging from the base, rounded only near the 
apex, which is feebly constricted ; elytral intervals a little wider than the striae, 
with rowd of well marked punctures, disc feebly impressed obliquely each 
side behind the shoulder. (Of the same form as B. macer, but otherwise 
quite distinct. It differs remarkably from all the others of this division by 
the 2d joint of the funiculus of the antennae being somewhat longer than the 
3d, though much less conspicuously than in the species of division B.) Long. 
3 — 3*5. Illinois and Kansas, 5 specimens... 19. angustus. 

Also slender in form, black, not very shining, prothorax punctured as in 
the preceding, with the sides not converging from the base, but parallel, and 
more strongly rounded in front, tip feebly constricted ; elytral intervals wider 
than the striae, with rows of well marked punctures. (Resembles B. macer, 
but the thorax is more full in form, more densely punctured, and is feebly con- 
stricted at the tip ; the beak is also longer and more slender.) Long. 2*5 mm. 
California, I specimen. San Francisco 20. se r ia tus Z^ee. 

Somewhat less slender, bronzed black, shining, prothorax scarcely larger 
than wide, narrowed from the base and feebly rounded on the sides except 
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near the tip, where it is more strongly rounded and slightlj constricted disc, 
coarsely but more sparsely punctured than usual, punctures more distant 
than the length of their diameters ; elytral striae impunctured, interrals much 
wider than the striae, with single rows of small punctures. Long. 3 mm. One 
specimen, Oregon 21. sparsus. 

8. Body elongate, bright brown, rery shining, prothorax rather sparsely 
punctured with a broad undefined smooth medial line ; elytral uneven, 
with a transYerse impression before the middle, an oblique one behind the 
humeri, and a yery faint one behind the middle ; striae feebly punctured, in- 
tervals much wider than the striae, with scarcely perceptible rows of very fine 
punctures. Long. 3 mm. Ohio and Illinois ; (depredates on grape vine, pro- 
ducing the gall described by Mr. Walsh as vitiseunnua.),,.. 22. S e s o s t r i s.* 

A— c. 
The species contained in this group are of a slender form like some of 
those in b, and like them have an elongated moderately slender beak ; the 
antennae are not quite so stout, though the 2d joint of the funiculus is not 
conspicuously longer than the 3d. The body beneath is densely clothed with 
depressed ash colored hairs, and is equally densely pubescent above. The 
prothorax is constricted near the tip, and the disc is strongly and densely 
punctured with a slightly elevated dorsal line. The species of this groap 
have the last larsal joint more elongated than in the other species of the 
genus, and the claws closely approximated, and somewhat connate at base ; 
the males are also distinguished by the last ventral segment being armed at 
tip with a small tooth. These differences, combined with those of appear- 
ance, produced by the dense covering of hair, would indicate the propriety 
of separating them as a distinct genus. 

Prothorax feebly constricted near the tip. !• 

" more' strongly " " " 2. 

1. Small, pubescence less dense, prothorax longer than wide, feebly narrowed 
in front, slightly rounded on the sides, and feebly constricted near the tip. 
without basal glabrous spots. Long. 3 mm. Maryland, 1 spec..23. plumbeus. 

Larger, pubescence yery dense, prothorax very little longer than wide, 
gradually narrowed in front, slightly narrowed on the sides, and feebly con- 
stricted near the tip, with three basal glabrous black spots extending upon 
the scutellum and base of elytra. Long. 4*5 mm. Atlantic States, abun- 
dant 24. tr in o t a tns /S<7y. 

2. Larger, pubescence dense, prothorax scarcely longer than wide, subtra- 
pezoidal gradually narrowed from the base, sides nearly straight, suddenly 
rounded near the tip and more strongly constricted, coarsely and densely 
punctured, distinctly carinated, marked with basal spots as in the preceding. 
Long. 4-5 — 6 mm. California, also at Cape San Lucas, 3 spec. 

25. mucoreus Lee. 

B. 

The species of this division have the beak longer and more slender than 
those of A, and the antennK are much thinner, the 2d joint of the funiculus 
is much longer than the 3d, thus showing an approach to Centrinus, which 
these species resemble in their form ; the body is nearly glabrous, and the 
prothorax is constricted near the tip. 

The three species before me may be distinguished as follows : 
Body black, so^newhat shining, prothorax strongly punctured, without dor- 
sal carina, gradually and strongly narrowed from the base, and rounded on 
the sides ; elytral intervals with single rows of strongly marked punctures, 
humeri scarcely wider than the base of prothorax. Long. 3-5 mm. Kansas, 
one specimen.. 26. nasutuB. 

* Vide Herodotus, Euterpe, cap. 102. ^ 
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Body black, shining^ prothorax as in the preceding, elytra at hameri dis- 
tinctly wider than base of prothorax, intervals with confused fine panctures. 
Long. 3*5 — 4*5 mm. Southern States, 4 specimens. (Rather stouter in form 
than the preceding, and resembling almost exactly B. far c us, but quite dif- 
ferent by the antennae and beak.) 27. ibis. 

Body brown, shining, prothorax longer than in the preceding and less 
rounded on the sides, more densely punctured with a faint dorsal carina ; 
elytra at humeri distinctly wider than base of prothorax, intervals wtth con- 
fused fine punctures. Long. 3*5 mm. Georgia and Illinois, 4 specimens. 

28. scolopax Say. 

Bibliography, 

B. carinulatus 2^ec. Proc. Ac. Nat. Sc, Phila., 1858, 79. 

B. transversus Say, Cure. 18 ,* ed. Lee. i, 282. 

B. a e r e u s Sck, Cure, viii, 141. 

B. interstitialis Say. Cure. 18 and 26 ; ed. Lee. i, 282, 295 ; Jonrn. 
Acad. N. S. Ph. iii, 314; ed. Lee. ii, 1T6; Sch, iii, 684; viii, 149. In well pre- 
served specimens small scale-like hairs are perceived in the rows of punc- 
tures on the elytral intervals. 

B. m a c e r Lee. Bep. Pac. B. B. Expl. xi, MS. 58. 

B. striatus Say. Cure. 17 ; ed. Lee. i, 281. 

B. den s us Lee, Proc. Ac. Nat. Sc, Phila., 1859, 79. 

B. n ig r i n u s Say. Cure. 31 ; ed. Lee. i, 295. Sch. Cure, iii, 691 ; viii, 154. 

B. seriatus Lee, Bep. Pac. B. B. Expl. xi, MS., 58. 

B. t r i n o t at u s Say. Cure. 7 ; ed. Lee. i, 280 ; veatitusi Sch. Core, iii, 718. 

B. mucoreus Lee. Proc. Ac. Nat. Sc, Phila., 1858, 79. 

B. scolopax Say, Cure. 26 ; ed. Lee. i, 295 ; Sch. Cure. iii. 699. I do 
not know for what reason Schonherr has referred this species to his first divi- 
sion ; Boheman, in the description, mentions the antennae as minua erassx^ 
which in fact they are. 

Species unknoum to me, 

B. T-signum Sch. Cure, viii, 154. 

B. anthracinus Sch. Ibid, iii, 727. Seems to be near 28. ibis Lee. 
B. confertus Sch. Core, iii, 728. 
R. californicns Motseh, Bull. Mosc. 1845, ii, 372. 
B. pubescens Uhler^ Proc. Ac. Nat. Sc, Phila., 7, 417 belongs to Cen" 
trinus and is C. p i s t o r Sch. = Balaninus pittor Germ. 



The GTBIHIDJE of Amerioa, north of Hexieo. 
BY JOHN L. LECONTE. 

Species of this family are found in every part of the United States and con- 
tiguous northern regions, usually Im large colonies ; from their whirling mo- 
tion of the surface of the water they are popularly known as whirUgiffi^ and, on 
account of the agreeable fragrant odor of some of the species, as apple-bitgt. 

There is a remarkable uniformity of appearance in the species of each genus, 
which renders their definition and recognition somewhat difficult ; for this 
reason, notwithstanding the yery curious structural characters displayed in 
their organization, which are detailed in all systematic works, they are not 
favorites with collectors, and many of our species have remained unnamed. 

Three genera are represented in our fauna : 

Last ventral segment depressed, rounded at tip : 

Scutellum distinct: labrum transverse Gyrinus. 

Hcutellum invisible; labrum transverse Dineutus. 

Last ventral segment elongated, conical : 

Scutellum invisible ; labrum prominent.... Gyretes. 
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DINEUTUS McLeay. 

Cyclinus Kirby. 

The species of this genus are of larger size than those of the other two, and 
of less convex form ; the elytra are marked with nine yery slightly impressed, 
sometimes almost invisible, striae or furrows; the labrum is rounded in front 
and ciliated, the scutellum is invisible, and the mesosternum is sparsely bat 
coarsely punctured in front. 

In the males the front tarsi are moderately dilated, and clothed beneath with 
feathery papillae densely arranged in transverse lines, forming an elongated 
narrow brush ; in D. tuUineatuSj emarginatuSj serrulatWj and probably in earn- 
linuSj the front thighs of the male are dilated near the knee, on the anterior 
margin, into a more or less developed tooth, varying somewhat in form, accord- 
ing to the individual degree of development, but always well marked ; in D. 
viltatusy diteolor and asnmiUsy the tooth is entirely wanting. 

The hind margin of the elytra is not toothed, nor strongly serrate, in any of 
our species, which may be divided into two groups as follows : 

A. Sutural angles of elytra rounded. 

B. Sutural angles of elytra well defined, sometimes slightly prolonged. 

A. 

14'6 — 16*5 mm. Black or black-bronzed, very shining; elytra usually with a 
brighter bronzed vitta ; striae faint ; sutural angle very much rounded ; under 
surface dark chestnut-brown, middle and hind legs pale 1. v it tatus. 

15*5 — 16*5 mm. Dark olive above, not very shining; elytral striae distinct; 
sutural angle moderately rounded ; under surface black ; middle and hind legs 
iridescent, with the tibiae and tarsi brown 2. sublineatus. 

9 — 12 5 mm. Black, or black-bronzed, not very shining; elytral striae very 
faint ; sutural angle very much rounded, apical margin flat ; under sarface 
dark brown or blackish, slightly bronzed ; middle and hind legs, narrow mar- 
gin and tip of abdomen paler, nearly testaceous 3. emarginatus. 

10*5 mm. Black-bronzed, more shining; elytral striae very faint; sutaral 
angle less strongly rounded ; apical margin narrowly reflexed ; under surface 
brown ; middle and hind legs, broad margin and tip of abdomen pale. 

4. c a r o I i n u 8 n. sp. 

B. 

a. Body brown or testaceous beneath, oval, narrowed in front ; hind mar- 
gins of elytra very feebly sinuate ; sutural angle of (^ not, of $ very feebly 
prolonged. 

12-5 mm. Body broadly oval, narrowed in front; upper surface black, 
slightly bronzed, shining; lateral margin of elytra broadly flattened ; apical 
edge very finely serrate 9 5. serr u latus n. sp. 

11 — 12'5 mm. More convex and narrower, narrowed in front ; upper surface 
black-bronzed, rarely black, shining; lateral margin of elytra less broadly 
flattened; apical edge entire 6. discolor. 

b. Body beneath black, slightly bronzed ; middle and hind feet, and fre- 
quently sides and tip of the abdomen, pale ; elytra distinctly sinuated near the 
tip in the 9 * ^^^ sutural angle very prominent in that sex. 

10*5—12 mm. Black, usually slightly bronzed, (^ more shining than the 
9 ; middle and hind legs testaceous ; margin and tip of abdomen pale ; elytra 
feebly striate, sparsely and finely punctulate ; (^ with the elytra not sinuate 
near the tip, feebly sinuate at the tip; sutural angle slightly prominent; $ 
deeply sinuate on the side near the tip ; margin elevated at the sinuosity, sinu- 
ate again at the tip, with the sutural angle very prominent.).. 7. a s s i m i 1 i s. 
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Bibliography and remarks, 

1. D. vittatus Jttft/, Hydroc. 768; Oyrinu* mtt. Qttrm. sp. nov. 32 ; Cy- 
clous opacus Mels., Proc. Acad. Nat. Sci. Phila. ii, 29 (faded specimens). Middle 
and Southern States, not rare. 

2. p. snblineatns Aub^j Hydroc. 775 ; Ot/rinua subl. Cheyr., Col. Mer. 
cent, i ; $ 2?. integer Lee , Proc. Acad. Nat. Sci. Phila. vii, 221. Arizona and 
Lower California. 

3. D. emarginatus Whitej Brit. Mas. Cat. ; Oyrinus emarg. Say, Trans. 
Am. Phil. Soc. ii, 108 ; ed. Lee. ii, 519 ; D. americanusX Aub4, Hydroc. 777 (nee. 
Linn.) Abundant in the middle and northern States ; for remarks on Gyrinus 
americanus Linn., showing its probable identity with the West Indian D. 
m e t al 1 i e u 8 Aub^, see the note of Dr. Schaum in Stettin Ent. Zeit. 1848, 337. 

4. D. carolinus. I have seen but two 9 specimens, collected in South 
Carolina ; it closely resembles the preceding, but is more shining, and the api- 
cal margin of the elytra, instead of being flat, is very narrowly reflexed. 

5. D. serrulatus. Middle and Southern States. I have seen but two 
(^ 9 specimens of this species, which resembles in form D. a s s i m 1 1 i s , but 
is easily distinguished by the fine serration of the apical maigin of the elytra, 
the sutural angle less prominent, the lateral flattened margin broader and more 
reflexed, the posterior sinuosity of the elytra of the female much less, thestrise 
of the elytra less visible, and finally by the front thlf^hs of the male being 
armed with a strong sharp tooth. 

6. D. discolor ^u6/, Hydroc. 784; Cycloun labratus Mels. Proc. Acad. 
Nat. Sci. Phila. ii, 29. Abundant from Canada to Louisiana, and from Maine 
to Kansas ; easily known by its narrower form and pale ferruginous under 
surface ; the front thighs of the male are not toothed. 

7. D. assimills Aub^j Hydroc. 778. Cyclinua ass. Kirby, Fauna Bor. Am. 
iv, 78. Gyrinus americaniu Say, Trans. Am. Philos. Soc. ii, 107 ; ed. Lee. ii, 
519. Our most abundant species, usually known as apple bug ; extends from 
Lake Superior to Texas, and from Maine to Kansas. The front femora of the 
male are not toothed. 

, Gyrinus Linn. 

'<The species of this genus, as at present defined, are peculiar in having 11 
rows of punctures on each elytron, and an oval transverse figure limited by 
punctures near the tip. The legs are always ferruginous, or testaceous. 
Usually two frontal impressions and two thoracic transverse impressions are 
well defined, but they are not equally evident in every individual, and are 
sometimes entirely obliterated. 

^<For the better definition of the species it must be observed that in those 
in which the upper surface has a shining metallic gloss, the color becomes 
sometimes black, and sometimes in part dark brown ; in the same proportion 
the black color of the breast and the abdomen varies to ferruginous. The ob- 
literation of the rows of punctures next the suture is of doubtful specific value, 
as is also the size of the specimens, both of which characters are subject to 
great variations." — Zimmermann, MS. To this I may add that the frontal im- 
pressions are of no value in distinguishing species. 

On account of the close resemblance between the species, it has been very 
difficult to identify them by the descriptions thus far published, and, as will 
be seen in the bibliography and remarks, the determinations are frequently 
difi^erent in each of the standard collections which have been independently 
formed in this country. 

My own determinations are in some instances at variance with those of Dr. 
Zimmermann and Dr. Harris, and I hope may be sustained by reference to the 
types preserved in European collections ; but at all events the possession of a 
much larger number of specimens, from more widely separated localities, has 
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given me greater advantage in distinguishing and defining the forms to whicA 
specific names must, in the present condition of science, be given. 

The species before me may be arranged in the following groups, the meso- 
sternum being of normal form in all except pectoralis: 

A. Scutellum flat : 

a. Under side margin of prothorax and epipleurae testaceous. 

b. Under side margin of prothorax and epipleurse metallic black. 

B. Scutellum finely but distinctly carinate : 

(Under side margin of prothorax and epipleurae testaceous.) 

A — a. 

* Under surface uniform testaceous, or brown. 
6 — 6*75 mm. 9* Elongate oval, polished black, more or less bronzed; 
punctures of the elytral rows approximate, rather fine ; tip much rounded, 
outer angle not distinct 1. c o nf i n i s I/ee. 

6 mm. 9 • -^ iittle less elongated, polished black, not bronzed ; punctures 
of the elytral rows stronger, and equally closely placed. 2. f r at e r n u s Couper. 

4*5 — 5 mm. Smaller, not very elongate, polished black ; margins and sides 
broadly bronzed ; punctures of outer elytral rows stronger and moderately ap- 
proximate ; abdomen sometimes dark at the middle 3. limbatus Say. 

5-5 mm. $. More elongated, uniformly black bronzed; punctures of elytral 
rows rather strong, moderately approximate 4. aen e olus, n. sp. 

4*5 — 5 mm. Of the same form, color and sculpture as limbatus, 
scarcely bronzed and a little wider; the ventral segments of the abdomen in 
mature specimens are darker brown, the punctures of the elytra! rows more 
approximate, with the last segment paler 5. dich rous, n. sp. 

5'25 mm. (^. More elongate, strongly attenuated before and behind, and 
more elevated at the middle than usual, black, highly polished, broadly bronzed 
on the sides, but not on the suture or reflexed margin of the elytra; rows com- 
posed of larger bronzed punctures not very approximate, becoming coarser at 
the sides ; tip truncate, slightly rounded ; outer angle not very obvious ; body 
beneath and legs ferruginous. (Easily distinguished by its more compressed 
convex form and coarser punctures.) , 6. ,e 1 e v a t u s, n. sp. 

5.5 — 6*5 mm. Elongate oval, morn narrowed in front, black, highly polish- 
ed ; margins and sides slightly bronzed ; tip of elytra more concave than usual ; 
(margin not interrupted) ; rows of elytral punctures bronzed, well marked, 
approximate; under surface uniform reddish-brown. (Resembles c o n fi n i s, 
but is much larger and more narrowed in front, from the base of the ely- 
tra) 7. consobrinus Lee, 

5 — 6-5 mm. Of the sam^ form, color and sculpture as consobrinus, but 
a little broader and with the reflexed margin of the elytra interrupted near the 
tip by a small flattened space, and the tip less rounded 8. p 1 i c i f e r Lee. 

6*5 — 7 mm. Oval, less elongate, black, very highly polished, iridescent ; 
margins and sides bronzed ; rows of punctures of elytra well marked, approxi- 
mate ; under surface reddish-brown, sides and tip of abdomen a little paler. 
(A beautiful species, easily known by its larger size and more brilliant irides- 
cent surface ; in one specimen the under surface is nearly black.) 

9. ventralis Kirhy. 

6'5 mm. Similar in size, color and sculpture to ventralis, and equally 
brilliant, but somewhat narrower in form, with the tip of the elytra more sud- 
denly truncate, less rounded and with the outer angle obtuse, only slightly 
rounded and quite distinct JO. aq uiri s, n. sp. 

-i^Trunk dark piceous ; abdomen with tip and lateral spots pale. 

6 — 6*75 mm. More elongate than usual, black, highly polished, slightly iri- 
descent; margins bronzed ; punctures of elytral rows bronzed, fine, well marked, 
approximate ; tip more rounded than usual 11. maculiventris, n.sp. 
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*** Trunk black bronzed, or piceous bronzed ; tip of abdomen reddish- 
brown. 

7-25— 6 mm. Oval, less elongated, black, shining, but not polished, very 
minutely punctulate or rugose ; margins bronzed ; lips of elytra more concave 
than usual; punctures of rows well marked, approximate. (Easily distin- 
guished by the fine punctuation of the upper surface and the bronzed color be- 
neath.) 12. affinis Auk^. 

A— b. 

a. Body oval in form, regularly convex. 

* Anterior margin of mesosternum regular in form. 
6*25 — 5-75 mm. Oval, equally attenuated at each end, black, shining, high- 
ly polished ; margins and sides bronzed ; elytra with rows of deeply impressed, 
bronzed, coarse punctures, so approximated that the outer striae appear im- 
pressed ; tip broadly subtruncate, feebly rounded ; outer angle distinct. 

13. parens Say. 

5-5 — 6'5 mm. Oval more elongate, nearly equally narrowed before and be- 
hind, black, shining, highly polished ; margins and sides bronzed ; elytral rows 
composed of approximate bronzed punctures, the outer ones a little stronger 
than the inner ; tip of elytra strongly rounded, outer angle not distinct ; last 
ventral segment sometimes dark reddish-brown ; sides of prothorax slightly 
rounded. 

tt. Apical oval of punctured curve of elytra composed of large, coarse 

punctures. 
0. Apical oval curve composed of very fine pilnctures, almost obliterated ; 

middle and hind legs darker than usual 14.'^ p i c i p e s Auh4, 

5*25 mm. Smaller and a Utile narrower than p i c i p e s, of a less shining 
black, feebly bronzed, more brilliantly at the margins and sides ; elytral rows 
composed of less approximate bronzed punctures, the outer ones a littl« 
stronger than the inner; tip of elytra strongly rounded ; outer angle not dis- 
tinct ; apical oval curve composed of distant, well marked punctures ; middle 
and hind legs darker than usual 15. opa c u s Sahib. 

7 mm. Larger and a little stouter, black, highly polished and with bluish 
reflections ; margins and sides bronzed ; elytral rows composed of fine bronzed, 
very closely approximated punctures, outer rows distinctly impressed ; tip of 
elytra broadly truncate, feebly rounded ; outer angle distinct, though obtuse 
and rounded; legs ferruginous, under surface black ; last ventral segment very 
dark brown 16. borealis Aub4. 

6 mm. Of the same form, color and sculpture as the preceding, but still more 
highly polished ; the elytra are still less rounded at tip, and the punctures of 
the rows are less fine and less approximate, and the outer rows, though a little 
stronger, are not impressed; the under surface is black, the last ventral seg- 
ment ferruginous in one, but very dark brown in two other specimens ; the legs 
ferruginous 17. pernitidus, n. sp. 

6 — 7 mm. Of the size and form as borealis, but above black, less 
highly polished and not at all bronzed ; tip of elytra more rounded, with the 
outer angle less distinct; the rows are composed of small but less approximate 
punctures, and the outer rows, though stronger, are not impressed; the under 
surface is black, feebly bronzed ; the legs ferruginous, and the last ventral 
segment dark brown 18. lugens Zim, 

6 — 6 mm. Smaller, more elongate, black bronzed both above and beneath ; 
upper surface not highly polished ; elytra with the tip broadly but not strong- 
ly rounded ; outer angle not distinct ; rows composed of not very fine, less 
approximate punctures, outer rows but little stronger than the inner ones ; legs 
and last ventral segment ferruginous. (Resembles in form, size and sculpture 
G. o p a c u s, but is more bronzed above and beneath, the legs and last ventral 
segment are paler and the inferior pair of eyes are larger.... 19. a u a 1 i s Say. 
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** Front margin of mesosternum trilobed, with an oblique impression each 
side. 

5 — 6 mm. Oyal, shining black, highly polished, margins and sides bronzed ; 
eijtra at tip moderately rounded ; outer angle not distinct ; rows composed of 
bronzed, approximate punctures, outer rows not stronger than the inner ones; 
beneath black, slightly bronzed; legs ferruginous, thighs darker. (Of the same 
size and form asG. limbatus and consobrinus, but easily recognized 
by the very peculiar form of the mesosternum.) 20. p e c t o r a 1 i s. n. sp. 

b. Body broader, suborate, more suddenly convex at the middle and 
obliquely declivous before and behind. 

5-5 mm. $. Uniform black, bronzed above; elytra with the tip broadly 
trunciite, feebly rounded, outer angle distinct but rounded; rows composed of 
fine approximate punctures, outer ones not stronger, lateral margin more 
broadly reflexed than usual. Beneath black, with slightly metallic reflection, 
last ventral segment dark brown, legs ferruginous ; mesosternum feebly chan- 
neled for its entire length » 21. gibber Ztw. 

B. 

4 — 4*5 mm. Elongate oval, blaish black, not highly polished, sides broadly 
bronzed ; elytra with the tip truncate, feebly rounded, outer angle somewhat 
distinct, though rounded ; rows composed of approximate bronzed punctures, 
the outer ones stronger than the inner ; under surface, inflexed margins and 
legs ferruginous, anterior ventral segments sometimes darker ; mesosternum 
with a very deep median furrow 22. minutus Linn. 

3-5 — 4*5 mm. Of the same size and form as minutus, but a little 
narrower and more convex and of a more dull black color, though slightly 
bronzed at the sides ; protborax more rugose, rows of the elytra composed of 
more approximate punctures, and especially distinguished by the mesoster- 
num being but feebly channelled in front, with a large elongate posterior 
fovea ; under surface always ferruginous yellow. 

23. rockinghamensis Zim. 

Bibliography and Remarkt, 

1. G. confinis. Similar in form to the Californian O. eonaobrinusj but 
less polished, with a slight bronzed color over the whole upper surface, more 
brilliant at the suture and margins. Abundant at Lake Superior. I have 
also several specimens from the interior of Oregon or Montana. 

2. G. fraternus Couptr^ Canadian Naturalist, 2d ser. ii, 60. Canada 
and Lake Superior ; for types I am indebted to Mr. W. Couper, late of Quebec, 
but now of Ottawa. Is of the same size as the preceding, but a little more 
robust, and easily distinguished by the entire absence of bronzed lustre on 
the upper surface, even at the suture and margin. 

3. 6. limbatus /Sav, Trans. Am. Phil. Soc. ii, 109; ed. Lee. ii, 520. 
Canada and Lake Superior. In one specimen the suture is not bronzed, and 
in one the abdomen is dark brown at the middle. I received from the late 
Dr. T. W. Harris a specimen of this species from Western New York, as No. 
1642^of his collection, G. analis Say, and in Dr. Zimmermann's collection it is 
named G. limbatus Say. From the former it differs by the under surface being 
ferruginous. It is quite possible that the determination of Dr. Zimmermann 
is correct, and although I have seen no specimens from Georgia and 
Florida, the locality mentioned by Say, I have no other which agrees 
so nearly with his description, or which -resembles in appearance G, analis^ 
with which he compares it. 

4. G. aeneolus. One specimen, Illinois, Mr. Willcox. This species is 
easily known by the uniform and tolerably brilliant bronze color of the upper 
surface, which, with the more elongate form and ferruginous under surface 
perfectly defines it. 
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5. G. d i c h r o a 8. New England. I received this species from Dr. Harris 
as bearing the name in the Melsheimer collection ; specimens under the same 
name are contained in Dr. Zimmermann's cabinet, now in possession of Dr. 
Samael Lewis. It closely resembles G. limbatus, bat is a little more 
robust, and not bronzed on the margin and suture. 

6. G. eleyatus. One specimen, New York, No. 1829 Harris' collection. 
Very distinct by its more convex elevated body, more strongly attenuated 
at each end, and by the much coarser punctures of the outer elytral rows. 

7. G. consobrinus Lee. Ann. Lye. Nat. Hist. New York, v, 209. 
Abundant in California, at San Francisco, Mendocino, &c. 

8. G. p 1 i c i f e r Lee., ibid. California, not abundant. Easily known by 
the reflexed edge of the elytra being interrupted near the tip by a slight de- 
pression, so that the appearance of a small fold is produced, extending from 
the small depression to the apical truncation. I received from Mr. A. Murray 
a smaller specimen, which agrees sufiSciently with the description of G. mat' 
giniventris Motsch., Bull. Mosc. 1859, ii, 174, to induce me to place the latter 
as a synonym. 

9.G. ventralis Kirby, Fauna Bor. Am., iv, 80 ; Aub6. Hydroc. 672. A 
common species from Pennsylvania, northward to Lake Superior ; in the Zim- 
mermann collection it is determined as O. ventralie Kirby, but although agree- 
ing in other respects with Eirby's description it seems generally too large to 
be referred to the latter, which is compared with G. a e n e u s, a much smal- 
ler species. Specimens occur in which the under surface is chestnut brown, 
with the inflexed margins, the sides and tip of the abdomen and the legs 
paler ferruginous; O, limbattu "l A\ih6f 610 (nee Say), is considered by Dr. 
Zimmermann to belong to this species. 

10. G. aq u i r i s. Middle States ; dififers from the preceding in the narrower 
form, and more squarely truncate elytra ; the under surface is darker brown, 
in one specimen nearly black, with the inflexed margins, sides and tip of 
abdomen, and feet paler ferruginous ; it is less elongate than the next species 
and the pale color of the sides of the ventral segments is not arranged in 
spots but is diffused. On account of the more sudden truncation of the tips 
of the elytra I would refer G, limbatus X AubS to this, rather than to the pre- 
ceding species. 

11. G. maculiventris. Abundant at Lake Superior ; one specimen 
from Montana ; more elongate than usual, and easily recognized by the dark 
brown color of the under surface, with well marked pale triangular spots 
each side on the ventral segments. 

12. G. a f f i n i s Aub^y Hydroc. 669. New York to Lake Superior ; I have 
also two specimens from Middle California. Our largest species, easily dis- 
tinguished by the upper surface of both sexes, (not alone of the ^ as men- 
tioned by Mr. Aub^), being covered with very nne lines, producing under a 
high lens an aciculate appearance. I received from Dr. Harris one speci- 
men as No. 819 var. G. limbatus Say., teste Say, but its much larger size, as 
well as the dark bronzed color of the greater part of the under surface, com- 
pletely separate it from that species. 

13. G. parens Say, Trans. Am. Phil. Soc, iv, 448; ed. Lee. ii, 562; 
Aub^, Hydroc. 701. Two specimens from Texas agree with the descriptions 
of this species ; they differ from the other small species having the under 
surface black bronzed, by the more coarse punctures of the elytral rows, the 
outer ones of which become, by the approximation of the punctures, slightly 
impressed. 

14. G. pMcipes AubCf Hydroc, 694; Mannh, Bull. Mosc. 1843, 223; 
ibid., 1853, ii, 164. Alaska and Oregon. I have three specimens collected 
in Labrador, one of which does not seem to differ from the types from Alaska 
kindly sent me by Baron Chaudoir and Count Mnizech ; in one of the speci- 
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mens tfae inflexed margins are slightly tinged with dark reddish brown, as 
mentioned in the remarks of Manuerheim under the second reference. Two 
specimens {(^ 9 ) from Labrador, are much smaller, only 6*25 mm. long, bat 
do not seem to differ in any other respect ; var. b, of the last reference, is 
probably a distinct species, but I have seen no specimen to correspond with it. 
fit. A race of this species is represented by four specimens from Lake Supe- 
rior, which resemble in appearance the typical G, picipeSj but differ only by 
the apical crescentic oval curve of the elytral being composed of larger punc- 
tures. This differs from the others of the same group (except pemitidus) 
by the more elongate form, more highly polished surface, and more brilliantly 
^ bronzed suture, margin and punctures ; G. p e r n i t i d u s is more highly 
polished, but has the elytral rows composed of less approximate punctures ; 
G. b or e al i s is larger and stouter than the two species in question, though 
otherwise resembling them very closely. 

15. G. opacus Sahlberffj Ins. Fenn., 47; Sehiddte, Naturhist. Bidrag. 
Gronland, p. 54 ; O. seneiu Aub^, Hydroc. 690, (fide Redtenbacher). Mr. 
Drewsen, of Copenhagen, has kindly sent me three specimens of this species, 
with a very complete series of the other Coleoptera of Greenland. G. senfut 
Kirby, Fauna. Bor. Am. iv, 80, must according to the size given (2 4-5th lin.) 
be a much larger species, which is unknown to me, unless it be G, borecdia. 

16. G. bo re alls Aubi^ Hydroc. 692. New York to Lake Superior; the 
distinguishing characters of this have been sufficiently pointed out in the re- 
marks upon other species. 

17. G. pemitidus. The type of this species is a single 9 from Georgia; 
with it I have associated two other females sent me by Dr. Harris, as No. 242, 
analit f Say ; one of the specimens agrees perfectly with the type, while in 
the other the punctures of the rows of the elytra are much less approximate, 
the inner rows less strongly marked, and the last ventral segment nearly 
black, instead of ferruginous, as in the type ; it is probably a distinct species, 
and is perhaps a small specimen of G. Sayi Aub^, 698, which is otherwise 
unknown to me. 

Dr. Zimmermann determined this as G. borealis, but the size given in the 
description of Mr. Aube (7 mm.) represents a larger speices, and I have 
accordingly referred it to the preceding. 

18. G. 1 u g e n s Zimm. MS. New England and Lake Superior ; easily 
known by the larger and stouter form, similar to G. borealuy but not at all 
bronzed above. 

19. G. an alls Sai/y Trans. Am. Phil. Soc, ii, 108; ed. Lee. ii, 520; ibid, 
iv, 448, ed. Lee. ii, 562 ; Aubi, Hydroc. 697. Louisiana to Lake Superior, 
easily distinguished by the upper surface uniformly bronzed ; the under sur- 
face black bronzed, with the last ventral segment and feet ferruginous ; the 
form is narrower than in the other species of this group, except G. opacus^ 
which is, however, less oval and more narrowed behind. 

20. G. pectoralis. Lake Superior and Hudson Bay Territory, (Fort 
Liard). 

21. G. gibber Zimm., MS. I have seen but the single specimen of this 
peculiar species found in North Carolina by Dr. Zimmermann, from whose 
MS. I have translated the description; this unique specimen was kindly 
given to me by Dr. Samuel Lewis. 

Bibliography and remarks. 

22. G. m in u t u s Fabr., Syst. El. i, 276 ; Kirbp, Fauna Bor. Am. iv, 81 ; 
Aub^, Hydroc. 683. Lake Superior, abundant. I have omitted much of the 
European synonymy of this species, as not applicable to our fauna ; it is, 
however, necessary to observe that the fine carina of the scntellum which 
distinguishes this and the next, so far as I know, from all others of the genus 
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is not mentioned bj the authors aboTe cited, nor by Redtenbacher ; bat atten- 
tion is called to it in the description of Thomson, Skandir. Coleoptera, ii, 117, 

23. Q. rockinghamensis Zimm.j MS. Dr. Zimmermann mentions in 
his MS. that he found this species in schools of seyeral thousands, in ponds 
at Rockingham, North Carolina. I have translated the description from his 
notes. 

SpedeB not identified, 

G. impressicollis Kirby^ Fauna Bor. Am. ir, 79. Mr. Adam White, 
B. M. Cat. 45, refers this to O. borealis Aub6, but the great size, unless an 
error of print, (4 lines, = 8*3 mm.) renders such reference Yery improbable. 

G. S a 7 i Aub^ Hjdroc. 698. See remarks under No. 17. 

G. fuscipes Motich, hull. Mosc. 1859, ii, 173. California; perhaps G. 
eoMohrinua Lee* 

Gyrstes BruU^. 

1. G. s i n u a t u 8, elongate oral, yerjr convex, dark bronsed, very shining ; 
sides of prothorax and elytra densely punctured and pubescent, punctures 
reaching the suture; tip of elytra broadly and obliquely truncate, outline of 
the truncation very slightly but distinctly sinuate, outer angle distinct, 
slightly prominent, indexed margins ferruginous; body beneath and legs 
ferruginous, breast and ba-^e of abdomen darker. Long. 6 mm. Lee. Ann. 
Lye. Nat. Hist., New York, v, 210. 

' Abundant in the Colorado River, near Fort Ynma, California. 

2. G. c o m p r e s s H s, still more elongate, and more convex 'than the pre- 
ceding, and more narrowed in front than behind, dark bronzed, shining ; sides 
of prothorax and elytra densely punctured and pubescent, punctures not 
quite reaching the suture ; tip broadly and obliquely truncate and very feebly 
sinuate, outer angle obtuse, distinct, slightly prominent, inflexed margins 
black ; body beneath dark brownish red. feet and tip of abdomen paler. Long. 
6*75 mm. Lee, New Spec, North Am. Col., (Smith's Inst.) 23. 

One specimen collected at Quincy, Illinois, by Mr. Willcox. 



Vote! on the Speoiei of AOONODEBUS, BBAOTCEILUS and 8TEN0L0PHTI8 in- 

habiting America north of Mezioo. 

BY JOHN L. LE OONTE, M. D. 

The final demolition of the genus Acupalpus Dej. seems to have been accom- 
plished by Baron Chaudoir, in his recent notes upon North American Cara- 
bidse,! by the reference of most of the species contained in my third division 
of StenolophusJ to Agonoderua. In fact, his suggestion is so perfectly natural, 
that it is strange that the resemblance in form and sculpture, and in the pro- 
portion of the joints of the hind tarsi, with the absence of sexual characters in 
the front tarsi, did not long since cause these species to be placed in the proper 
position to which he has assigned them. 

In reviewing the specimens of my collection with the aid of the remarks of 
my learned friend, I have found such resemblances in form between the species 



* Mr. Uhler has sent me a portion of a large school of Qyrinas, collected in Charles 
River, near Cambridge, Mass., which shows that in some cases at least the species do not 
live apart. An examination of all the individuals captured has given me the following 
results : — _ 

G. limbat u s, 4cf, 69. G. fraternus, 2cf, 2' 

G. dichrous, 5cf 69. G. p ioipe s? (race), b(J 31 

G. confinis, 12d^ 7V- G.lugens, 18(f 4<^ 

I have observed at Lake Superior, however, that the species are generally not found 
intermixed, 
t Revue et Mag. de Zoologie, 1868. 
X Vide List of Coleoptera, North Am., p. 13. 
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of the three genera above named, that a brief synopsis of the distingnishins; 
characters of those which I have investigated seems to me to be useful for the 
proper naming of the specimens contained in local cabinets. 

I may also add that the determinations of Baron Chaudoir, who is the fortu- 
nate possessor of the Dejeanian types, mnst be taken as conclusive, regarding 
the species of that author ; the original descriptions were unfortunately defec- 
tive in some respects, and my recognition of his species was therefore erro- 
neous. 

In all the species mentioned in this synopsis, except Bradycellus d i c h r o n s, 
vulpeculus and autumnalis, the marginal line limiting the bead of the 
prothoraz is obliterated for a greater or less extent at the middle of the base, 
but in those three species it is entire, as in the true Harpali, with which, per- 
haps, they should more properly be associated. 

AGONODERUS Dej. 

In the species of this genus the emargination of the mentum is less semicir-* 
cular in outline than in Stenolophus, but equally destitute of any vestige of a 
tooth ; the sides of the emargination are more oblique and the bottom there- 
fore narrower, like a broadly rounded angle ; the body is rather stouter and 
more convex, the joints of the antenna; thicker, the hind tibiae and tarsi less 
slender, the joints 1 — 4 of the latter diminishing in length less rapidly, the 
front tibiae stouter and more strongly spinose near the tip, and finally the fi^nt 
tarsi are alike in form in both sexes and in the more slender species thinly 
clothed with a few papillae. 

Our species, all but one of which, as far as known, are represented in my 
collection, diminish gradually in size, and may be grouped as follows, the dor- 
sal puncture being wanting only in A. infuscatus: 

A. Body stouter and more convex : prothorax transverse, quadrate-oval. 

a. Hind angles of prothorax very much rounded. 

7 — 8*5 mm. Pale yellow above ; prothorax with two discoidal spots ; scu- 
tellar stria long ; elytra with two dark stripes separated by the sutural inter- 
val; dorsal puncture distinct 1. lineola. 

6*5 mm. Dark testaceous or piceous, narrow margin of prothorax and 
broader one of elytra pale; scutellar stria shorter; dorsal puncture want- 
ing 2. infuscatus. 

b. Prothorax nearly quadrate ; hind angles obtuse, slightly rounded ; sides 
less rounded. 

8 mm. Pale yellow ; head behind the eyes black, with an occipital round 
yellow spot ; prothorax with two discoidal oval black spots ; base finely and 
not densely punctured ; elytra with two dark stripes, as in lineola ; scutellar stria 
long. (Differs from lineola chiefly by the form of the prothorax.) California, 
and Nevada 3. maculatus, n. sp. 

B. Body more elongate, less convex ; prothorax scarcely wider than long ; 
subtrapezoidal, being more or less distinctly narrowed behind ; elytra with one 
dorsal puncture. 

a. Larger species ; color pale ; elytra with a wide black stripe, divided by 
the suture ; disc of prothorax frequently with a large black spot ; head always 
black. 

5*5 — 6 mm. Hind angles of prothorax rounded ; scutellar stria long. 

4. comma. 

5.5—7 mm. Bind angles of prothorax scarcely rounded ; scutellar stria 
short S- p al lipes. 

7 mm. Sides of prothorax subsinuate behind ; hind angles rounded : scu- 
tellar stria short? (interrupted in the only specimen I have seen) ; hind tarsi 
stouter than in pallipet, California 6. r u g i co 1 1 i s. 
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b. Smaller species. 

* Head black ; scutellar stria distinct. 

35 — 4 ram. Prothorax pale ; hind angles much rounded ; basal impres- 
sions with a few coarse punctures ; elytra with a broad, dusky stripe or cloud, 
divided by the sutural interval^ body dusky beneath Y. partiarius. 

3 — 3*25 mm. Very similar to partiarius, but smaller, with the basal im- 
pressions less marked, and still more sparsely punctured ; elytra dusky, with 
the suture and margins pale ; prothorax pale above and beneath ; trunk al- 
ways and abdomen usually dusky... 8. pauperculus. 

3 — 4 mm. Equal in size to partiarius^ but narrower, with the sides of the 
prothorax not rounded behind, but even feebly subsinuate ; the hind angles 
are, however, rounded, the disc marked with a large, quadrate, blackish spot ; 
elytra blackish, with the suture and margin testaceous ; scutellar stria longer 
thaa in partiarius 9. i n d istin c t us. 

** Head pale, of the same color as the prothorax ; body testaceous or fer- 
ruginous beneath, not blackish ; scutellar stria short or wanting. 

2*5 — 3 mm. Prothorax with the hind angles much rounded ; basal impres- 
sions faint, marked with a few large punctures; elytra with the scutellar stria 
punctiform ; disc sometimes with a faint dusky cloud 10. t e s ta c e u s. 

2*75 mm. Of the same size and form as the preceding, with the scutellar 
stria distinct though short, not punctiform 11. micros. 

Bibliography and temarkt. 

1. A.lineola Def., Sp. Gen., iv, 51 ; Carabus lineola Fabr., Ent. Syst., i, 
155; Syst. El., i, 197 ; Oliv., 35, 78, pi. 7, f. 75; Feronia lineola Say, Tr. Am. 
Phil. Soc, ii, 37; ed. Lee, ii, 464; Oarabus furcaius Fabr., Ent. Syst., i, 164 ; 
Syst. EL, i, 206, (var. thorace immac.) 

Oarabus comma Fabr. cannot be referred to this specis, as is erroneously 
stated in the Melsheimer Catalogue and thence copied into my List, since it is 
described as having the head black. 

2. A. infuscatus Dej.y Sp. Gen., iv. 54; suturalis Lee, Ann. Lye. New 
York, iv, 373. 

4. A. comma. Carabus comma Fabr., Ent. Syst., 1, 165; Syst. EL, i, 207; 
Feronia pallipea Say, Trans. Am. Phil. Soc, ii, 38 ; ed. Lee , ii, 465; A. pallipes 
D^ , Sp. Gen., iv, 53; A. doraalis Lee, Ann. Lye. N. York, iv, 373.* 

*The MS. descriptions and remarks of Dr. ZimmermaQU upon this and the next species 
are so impoi-tant that 1 have translated them : 

" A, c o ra m a. Abundant in the Northern States ; 2%— 3^^ lines long. 

*' Altogether similar to A. pal lines in form and color, and usuallv confounded with 
it ; differs in the marking of the elytra, upon each of which there is a black stripe, so that 
the suture remains yellow; this stripe extends from the first to the fifth stria, and is com- 
monly abbreviated in front, sometimes, however, attaining the base, but never the suture. 
The dorsal spot of the prothorax is sometimes wanting; the hind angles are somewhat 
more obtuse, and the scutellar stria of the elytra longer than in the next species. 

'^ A. pal 1 i pe s. Abundant in the Southern States ; 2->3 lines long. 

" Body elongated, not very convex, testaceous; mouth, palpi, base of antennee, feet and 
anus reddish-yellow ; under surface and head black ; a large black or brown spot on the 
middle of the j[>rothorax, and a broad black stripe on the elytra, which extends from the 
suture to the fourth stria, pointed in front and reaching the soutellum. Head with deep 
frontal impressions and moderately large eyes ; prothorax narrowed behind ; hind mar- 
gin and shallow basal impressions thickly punctured ; hind angles rather obtuse than 
rounded ; elytra wtth deep, smooth strise, snort scutellar btria and a distinct posterior 
dorsal punctur« upon the second stria. 

'^ Hemarks.—li is obviously this species and not the preceding which Fabricius des- 
cribed from the Hunterian collection. This is apparent, n >t only in the words 'Coleoptera 
nigra limbo pallido,'but also by the description and figure given by Olivier under the same 
name, with the additional remark that the insect was found in Carolina. A. puUipesDej. is 
another species which is found in the Northern States, and described by Fabricius under 
the name Cur. comma in the foUowmg words : ' Elytra grisea, macula lineari nigra versus 
suturam." The specimen of Carabus pallipes in the Fabrician cabinet is a Cymindis varit- 
gaia Dej., according to Schaum, Stettin Ent. Zeitung, 1847, 47. 
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6. A. p a 1 1 i p e 8 Lee.^ Ann. Lye. N. York, ir, 373 ; Carahtu pallipet Fabr., 
Ent. Syat., i, 169; Syat. El., i, 200; Oliv., 35, 121, pi. 9, f. 99; A. LeeorUei 
Chaud., Rev. and Mag. Zool., 1868. 

6. A. r u g i c o 1 1 i 8 Lec.^ Proc. Acad. Nat. Sci., Phil., 1859, 83. 

Y. A. partiarius Chaud.^ Rev. and Mag. Zool., 1868 ; T/eehus part Say, 
Trans. Am. Phil. Soc, ii, 90 ; ed. Lee, ii, 504. Dr. Zimmermann believed 
that he recognized in this species Carabut eeler Oliv., 35, 114, pi. 14, f. 168, to 
which the locality '^ Paris " was incorrectly given ; he supposed that the speci- 
men was found in Carolina by Bosc, from whose collection it was described. 

8. A pauperculus Chaud. j Rev. and Mag. Zool., 1868 ; Aeupalptu paup. 
Dej., Sp. Qen., iv, 463 , Ac, coiuimUis Dej., ibid., iv, 465. 

9. A. indistinctus Chaud.j Rev. and Mag. Zool., 1868 ; Aeupalptu md, 
Dej., Sp. 6en., v, 846. Dr. Zimmermann determined this species as Ac. h u- 
mills />«;'., ibid., iv, 462, which is referred by Ohaudoir to Slenolophus ; with 
about twelve specimens before me, 1 can perceive no greater sexual differences 
than those observed in other small species of this genus ; a specimen deter- 
mined by Zimmermann as Ac. d i f f i c il i s />^'., Sp. Gen., iv, 435, does not 
differ^ except in being of a uniform pale brown color and scarcely perceptibly 
more elongated. Should this synonymy be correct the species must be called 
A. h u m i 1 i s, the specific name under which it was first published. 

10. A. t e s t a c e u s Chaud., Rev. and Mag. Zool., 1868 ; Aeupalptu test. Dej., 
Sp. Gen., iv, 460. 

11. A. micros //«(;., Ann. Lye. N. York, iv, 412. My description mentions 
the only distinguishing character between this and the preceding, which is, 
that the scutellar stria, though short, is quite obvious. 

STENOLOPHUS Dej. 

In this genus the meatum is semicircularly emarginate, without median 
tooth ; the front and middle tarsi of the male are dilated, and furnished beneath 
wiih two rows of squamiform papillae. The form of the dilated joints enables 
the species to be diviiled into natural groups. Until the male is known, it is 
somewhat difficult to decide whether some of the smaller species should be re- 
ferred to this gdnus or to A/onoderus ; but in doubtful cases, in the absence of 
specimens with dilated front tarsi, I have referred to Stenolophiu all those in 
which the first and second joints of the hind tarsi are much longer than the 
third and fourth ; in other words, those in which the hind tarsi are more slen- 
der, and the joints^diminish in length more rapidly than in Ayonodertu. 

Our species may be grouped as follows : 

A. Body rather stout, prothorax but little narrower than the elytra ; front 
and middle tarsi of male broadly dilated; fourth joint very deeply bilobed: 
scutellar stria long. 

a. Sides of prothorax broadly flattened, scarcely reflexed. 

7-5 mm. Black, not very shining ; 1st 'joint of antennae, tibiae and tarsi 
brownish 1. carbonari us. 

b. Sides of prothorax less broadly flattened, more strongly reflexed. 

6-5 mm. Piceous black, shining; base of antennae, margin of prothorax, 
epipleurae and feet brown ; basal impressions of thorax feebly and sparselj 
punctured 2. spretns. 

c. Prothorax narrowly margined, margin not reflexed. 

6*5 — 7 mm. Piceous with brassy lustre, margins of thorax and elytra tes- 
taceous, base of antennte and feet more or less brown ; prothorax subquadrate ; 
basal angles nearly rectangular, rounded at tip, impressions finely punctured 
and rugose 3. limbalis. 

7 — 7*5 mm. Black, shining, elytra piceous or testaceous, slightly iridescent, 
base of antennae and feet more or less testaceous or brown ; prothorax feebly 
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narrowed behind, hind angles obtuse rounded, basal impressions with a few 
scattered punctures, bead of lateral margin pale 4. fuliginosus. 

&*5 mm. Black shining, base of antennse and feet ferruginous, elytra slightly 
iridescent, margin brown ; prothorax with the lateral bead brown, feebly nar- 
rowed behind, hind angles much rounded, basal impressions rounded, impunc- 
tured 6. plebejus. 

3*5 — 4-5 mm. Smaller, piceous shining, sides of elytra and disc of protho- 
rax frequently ferruginous, base of antennae and feet ferruginous ; prothorax 
feebly narrowed behind, hind angles very much rounded, not at all apparent ; 
basal impressions small, rounded, feebly impressed, impunctured, 

6. conjunctus. 

4*5 mm. Similar to eor^unetuiy but narrower-; black shining, margins of 
prothorax and elytra brown, base of antennas and feet ferruginous ; prothorax 
Boarcely wider than long, not narrowed behind, hind angles much rounded, not 
at all apparent, basal impressions punctiform 7. rotundatus. 

B. 

Body more slender, prothorax evidently narrower than the elytra, front tarsi 
of male moderately dilated, 4th joint deeply bilobed, middle tarsi of male not 
dilated ; elytra with long scutellar stria, more or less iridescent ; base of an- 
tennae and feet pale ; hind angles of prothorax obtuse rounded. 

a. Blytra more finely striate, middle tarsi of male with two rows of squami- 
form papillae. (Pacific species.) 

* Striae deeper towards the tip. 
6 mm. Blackish, with the margins paler ; prothorax wider than long, 
scarcely narrowed behind, basal impressions broad, very feebly punctured. 

8. an ce ps. 

6-5 mm. Elytra black, with narrow pale margin ; prothorax scarcely wider 
than long, narrowed behind, basal impressions faint, feebly punctured, disc 
yellow, with a large, somewhat bi-lobed black spot (elytral striae deeper than 
in the preceding and next species) 9. cincticollis. 

** Striae not deeper towards the tip. 
4*5 — 5*27 mm. Beneath and head blackish, antennae, feet, prothorax and 
elytra testaceous ; prothorax wider than long, narrowed behind, basal im- 
pressions narrow, not punctured ; elytra with a faint dusky cloud behind the 
middle 10. unicolor 

b. Elytra more deeply striate, striae deeper towards the tip, middle tarsi of 
male without rows of squamiform papillae. 

8*5 mm. Larger, blackish, with the margins paler ; prothorax wider than 
long, with the basal impressions broad, finely punctured 11. fl a vip e s. 

5*5 — 5*75 mm. Smaller, blackish, narrow margins paler, prothorax scarcely 
wider than long, basal impressions broad, sparsely but less finely punctured. 

12. o ch r o p ez u s. 

5*5 — 7 mm. Prothorax testaceous, hind angles more rounded, basal im- 
pressions sparsely punctured ; elytra iridescent black, with very wide testaceous 
side margin 13. di ssi m il is. 

C. 

Small species of elongate form ; front tarsi of (^ moderately dilated, fourth 
joint deeply emarginate, middle tarsi feebly dilated, with two rows of squami- 
form papillae ; elytra with long scutellar stria, base of antennae and feet pale ; 
hind angles of prothorax obtuse or subrectangular, less rounded than in B. 

a. Elytra with but one dorsal puncture, as usual, on the second stria ; hind 
angles of prothorax obtuse, somewhat rounded ; frontal suture more 
distinct than i|sual. 
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3 mm. Head narrower than the prothorax, and almost as long; color 
scarcely brown, elytra darker, slightly iridescent, prothorax trapezoidal, but 
little broader than long, narrowed behind, rounded on the sides only before 
the middle ; basal impressions broad, feebly punctured ; eyes not prominent. 

14. hyd rop icus. 

2*5 — 3 mm. Head more distinctly narrower than the prothorax, with larger 
and more prominent eyes, otherwise quite similar to kydropieut, but more 
elongate and less convex; color variable, but the head is always dark and the 
elytra iridescent 15. carus. 

b Elytra with several dorsal punctures ; hind angles of prothorax rectan- 
gular, not rounded. 

4 mm. Elongate, more depressed, head blackish, prothorax pale, with a 
large quadrate dusky spot ; anterior transverse impression deeply marked, 
basal impressions broad, rugosely punctured ; elytra pale, with a broad dorsal 
vitta divided by the suture and abbreviated at each end ; dorsal punctures 3. 
Georgia, one specimen 16. flavilimbus, n. sp. 

3 5 mm. Smaller and less depressed; head blackish, prothorax testaceous, 
basal impressions deeper, feebly punctured, elytra dusky, with the suture, base 
and margin testaceous ; dorsal punctures 3 17. 1 o ngulns. 

3 — 3*25 mm. Still smaller, prothorax as long as wide, with the sides still 
more subsinuate behind, and the hind angles more prominent ; basal im- 
pressions deep, punctured ; color brown or blackish, paler at the margins ; 
dorsal punctures 4 18. rectangulua. 

D. 

Body more elongate and linear than in any of the preceding species : head 
as wide and nearly as long as the prothorax ; front tarsi of (^ moderately 
dilated, 4th joint bilobed, middle tarsi slightly dilated ; prothorax narrowed 
behind, with flattened rectangular angles ; elytra with long scutellar stria ; 
palpi longer and more pointed than in the other groups of Philodss Lee. 

a. Elytra each with three distinct rows of dorsal punctures. 

4-25 mm. Testaceous, head and part of elyira dusky; basal impressions 
of prothorax large, deep, not punctured ; body depressed ; eyes small. 

19. alt er nans. 

b. Elytra with the rows of dorsal punctures obsolete, only the posterior 
puncture of the second stria obvious. 

4-25 mm. Dark brown, prothorax paler, with the basal impressions less 
deep, but also not punctured ; body less depressed, eyes larger abd more 
prominent 20. t e n e r. 

BihUography and Remarks. 

1. S. carbonarius JBrulUj Lee. Ann. Lye. K. York, iv, 409 ; Harpahu 
earb. Dej., Sp. Gen. iv, 398. 

2. S. spretus />«/., Sp. Geo. v, 845. 

3. S. 1 i m b a 1 i s Lec.j Rep. Pac. R. R. Surv., xi, 2, Ins. 28 ,* S. indistinctut 
Motsch. Bull. Mosc, 1859, 2, 134. 

4. S. f u 1 igi n o s u s Dej., Sp. Gen., iv. 423 ; Lee. Ann. Lye. N. York, iv, 
410; S. verneolor Kirby, Faun. Bor. Am., iv, 46; S. fuscipmmt Lee, Ann. 
Lye, N. York, iv, 410. 

5. S. p 1 e b ej u B Dfy.j Sp. Gen., iv, 424 ; var. immat. S.fa»eatus Dej., ibid. 
426. 

6. S. conjunctus Lee., Ann. Lye, N. York, iv, 410 ; Treehua eonj. Say, 
Trans. Am. Phil Soc, ii, 90, ed. Lee. ii, 504; Acupalput misellus Dej., Sp. Gen. 
iv, 467 ; Ac rotundtcoUit Hald., Proc. Acad. Nat. Sc, Phil , i, 302 ; Ac. luguhrii, 
Hald., ibid., i, 302. Found from the Atlantic to the Pacilic. 

7. S. rotundatus Lee., New. Sp. Col., (Smiths. Inst.), 17. 
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8. S. a n e e p 8 Lee,, Pac. R. B. Ezpl., zi, 2. 28 ; 8. rotundieoUie Motsch. Bull. 
Mosc. 1859, ii, 135. 

9. S. oincticollis Lee,, Proc. Acad. Nat. Sc, Phil., 1858, 60, 

10. S. anicolor Z)^'., Sp. Gen., iv. AH; Maanh. Bull. Mosc, 1843, 2U. 

11. S. fl avip es Lee., Proc. Acad. Nat. Sc, 1858, 60. 

12. S. ochropezus Dej., Sp. Gen., iv, 424; Feronia ockr. Say., Trans. 
Am. Phil. Soc, ii, 54 ; S, convexicollie Lee, Ann. Lye, N. York, iv, 404. 

13. S. d 1 8 B i m i 1 1 8 Z>0;'., Sp. Gen., iv, 424. 

14. S. h y d r o p i c u 8 Lee,, New Spec. Ool. (Smiths. Inst.), 17. 

15. S. cams Lee., ibid., 18. 

17. S. longulus Lee.f List Col. N. Am., 13; AeuptUpua Zon^. Dej., Sp. 
Gen., iv, 459. 

18. AeupcUpus rectangulus Ohaud., Rev. and Mag. Zool., 1868. 

19. S. al t cr n an s Lee., Trans. Am, Phil. Soc, x, 386 ; Baditter tetlaeeut\\ 
Lee. Proc. Acad. Nat. Sc, Phil., ii, 252 ; Aeptu test. Lee. Ann. Lye, N. York, 
iv, 413, PkUodee alt. Lee, Class. Col. N. Am., 1, 33. 

20. S. t e n e r Lee., Pac R. R. Expl., xi, 2, Ins. 29 ; Philodes tener Lee, 
Class. Col. N. Am., 1, 33. 

BRADYCELLUS Br. 

The elytra are obliquely but feebly sinuate at tip, and never subtruncate 
as in the species of Stenolophue. 

This genus contains both large and very small species, and, like Stenolo- 
phus, may be divided into groups according to the dilatation of the male tarsi ; 
it may be distinguished from the other two genera by the mentum being 
armed with a large acute tooth, though in some of the smaller species it is 
sometimes difficult to perceive this character without the aid of a compound 
microscope ; and even then the tooth is sometimes rendered less apparent, 
when the ligula is extended, by the basal portion of that organ ; I believe, 
however, that I have by careful examination satisfied myself of the existence 
of the mentum-tooth in all of the species which I now refer to the genus. 

Some of the smaller species of division B closely resemble in appearance 
Agonoderue, but may be usually known by the more slender antennae and 
hind tarsi, and by the much shorter scutellar stria, which is sometimes in 
fact entirely wanting; a. reference to the mentum, to verify the proper 
character belonging to the genas, should be always made in doubtful cases. 

Baron Chaudoir regards the 1st division as constituting a distinct genus, 
Tachycellue Moravitz, but in view of the sexual dififerences observed in 
Stenolophtu, I am scarcely prepared to adopt his opinion ; I prefer there- 
fore, for the present, to group the species as follows : 

A. Front tarsi of male moderately dilated, middle tarsi less dilated, with 
two rows of squamiform papillae beneath ; elytra with a long scutellar stria. 

a. Basal bead of prothorax well defined for its whole extent. 

10 — 11 mm. Ferruginous, elytra black, iridescent, deeply striate ; prothorax 
scarcely narrowed behind, sides broadly rounded and widely depressed, hind 
angles obtuse, somewhat rounded ; base finely punctured.... 1. dichrous. 

9 — 10 mm. Color as in the preceding ; prothorax narrowed behind, sides 
rounded in front, oblique behind ; bind angles scarcely rounded; base finely 
punctured ; basal impressions more strongly marked .2. vulpeculus. 

8 mm. Black ; prothorax narrowed behind with small basal impressions, 
hind angles obtuse, not rounded ; antennae and feet ferruginous. 

3. autumnal! 8. 

b. Basal line of prothorax interrupted or nearly obliterated at the middle. 

5 — 6 mm. Blackish ; bead of prothorax pale ; elytra piceous or dark tes- 
taceous ; body more slender ; prothorax distinctly narrowed behind ; hind 
angles obtuse rounded ; basal impressions well marked, sparsely punctured ; 
legs ferruginous, thighs and tips of tibiae sometimes darker ; |8t joint of an- 
tenuae pale 4. badiipennis. 
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7 mm. Black ; prothorax and elytra testaceonB, the fofmer with a large 
quadrate black spot, the latter with a dnsky cloud divided bj the suture ; 
bodj slender ; prothorax distinctly narrowed behind ; hind angles subrec- 
tangular, slightly prominent, not rounded ; basal impressions broad, punc- 
tured ; antennae with joints 1 — 3 testaceous, legs testaceous. 

5. atrimedius. 

4*5 mm. Smaller, slender, ferruginous, upper surface pale, with the head 
and disc of elytra somewhat darker ; prothorax distinctly narrowed behind ; 
hind angles subrectangular, slightly prominent, not rounded ; basal impres- 
sions broad punctured ; antennae with the joints 1 — 3 or 4 paler. 

6. nebulosus. 

5*5 — 6 5 mm. Black, shining, not iridescent ; prothorax with the hind 
angles rectangular ; basal impressions linear, strongly marked, smooth, or 
scarcely punctured ,* anterior transverse impression distinct, strongly angu- 
lated ; upper part of tibiae and 1st joint of antennae dark testaceous. 

7. nigr in us. 

5 mm. Smaller than nigrinut, with the hind angles of prothorax distinctly 
obtuse, but not rounded ; otherwise not different ; perhaps only an individual 
variation 8. tibialis. 

B. 

Species of small size with the scutellar stria very s^hort, or altogether 
wanting ; front tarsi of male moderately dilated, middle tarsi not dilated nor 
furnished with squamiform papillae. 

a. Striae of elytra perfect. 

* Head finely and sparsely punctured behind. 

5 mm. Black or piceous shining; prothorax wider than long, slightly 
narrowed behind, much rounded on the sides ; hind angles rounded ; basal 
impressions well marked, feebly punctulate ; elytra with the humeri And 
sometimes the sides paler brown ; base of antennae brown... 9. axillaris. 

4*5 — 5 mm. Blackish, with the first joint of antennae, feet and elytra mofe 
or less testaceous ; prothorax at' tip and base sparse punctured, formed as 
in the preceding, but less rounded at the sides and hind angles ; basal im- 
pressions well marked ; elytra (when pale marked with a dusky dorsal cloud, 
when dark, with the suture and sides paler,) thinly clothed with short pubes- 
cence near the sides and tip ; intervals usually sparsely and distinctly punc- 
tured at the sides, base and tip ; (a. larger and broader, testaceous, trunk 
dusky; elytra scarcely punctulate, B. nitent Lee.) 10. cognatus. 

* * Head not punctulate ; basal impressions of prothorax feeble, 
f Basal impressions of prothorax smooth. 

5 mm. Black, 1st joint of antennae and feet testaceous yellow ; prothorax 
much rounded on the sides, slightly jnarrowed behind ; hind angles obtuse, 
scarcely rounded ; basal impressions very feeble ; scutellar stria entirely 
wanting II. cordicollis. 

f f Basal impressions of prothorax punctulate ; scutellar stria represened 
by a puncture at the base of the 2d stria. Body elongate. 

4 — 4 5 mm. Dark reddish testaceous, trunk black, antennae with first two 
joints pale ; prothorax a little wider than long, narrower behind, sides ob- 
lique near the base, but not sinuate ; hind angles obtuse, almost rounded, not 
at all prominent ; basal impressions broad, shallow, sparsely punctured ; (only 
differs from the next by the hind angles of the thorax not being prominent, 
and is probably a race of it.) 12. congener. 

4 — 4*5 mm. Usually testaceous, sometimes piceous, with pale margins ; 
base of antennae and feet yellow ; prothorax a little wider than long, nar- 
rowed behind ; sides snbsinnate very near the hind angles , which are obtuse 
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not rounded and slightly prominent ; basal impressions broad, shallow, 
strongly panctared 13. rnpestris. 

4 — 4*25 mm. Blackish, margins brownish, feet and first two joints of 
antennae yellow ; prothoraz as in rupuirUy from which this species differs 
only by its darker color and more elongated form, and of which it seems to 
me to be a race 14. parallelue. 

3*75 mm. Smaller, pale testaceous, metasternum and small elytral cloud 
dusky ; prothoraz nearly as wide as long, narrowed behind ; sides obliquely 
subsinuate behind the middle ; hind angles rectangular, not at all rounded ; 
basal impressions broad, sparsely and finely punctured 15. rivali s. 

3'75 mm. Less elongate than the others of this group ; black, prothoraz, 
elytra and feet testaceous ; antennae brown, with first 2 joints pale ; prothoraz 
wider than long, more narrowed behind ; sides scarcely sinuate near the base, 
hind angles obtuse, very slightly prominent ; basal impressions feeble, with 
a few punctures ; eyes smaller and less prominent than usual. New Jersey 
and Virginia, two specimens 16. nigriceps, n. sp. 

3 mm. More elongate, black or piceous ; antennae and feet testaceous ; 
the former sometimes brown, with two basal joints pale ; prothoraz but little 
wider than long, narrowed behind ; sides scarcely sinuate near the base ; 
hind angles obtuse, slightly prominent ; basal impressions broad, sparsely 
punctured; eyes large, prominent 17. tantillus. 

3 — 3*25 mm. Same form and color as the last, from which it differs only 
by the sides of the prothoraz being distinctly subsinuate behind the middle 
and the hind angles nearly rectangular, not rounded, and somewhat promi- 
nent ; the basal impressions are larger and more punctured ; eyes large and 
prominent; antennae brown, first two joints and feet testaceous. 

18. calif or n icu s. 

3*25 mm. Same form as the two preceding, but differing by the prothoraz, 
the sides of which are obliquely rounded behind the middle, and the hind 
angles obtuse and rounded ; basal impressions less deep, sparsely punctured ; 
feet testaceous ; antennae dark piceous ; first two joints testaceous. 

19. neglec tu s. 

b. Stria of elytra effaced, ezcept the sutural one, which is deep ; body 
rather stout and convez ; prothoraz not narrowed behind ; sides subsinuate 
behind the middle ; hind angles rectangular ; basal impressions very feeble. 

4*5 — 6*5 mm. Varies from testaceous to greenish black with a bronzed 
reflection ; first two joints of antennae and feet testaceous. Traces of a long 
scutellar stria are apparent in some specimens of this species, which thus 
differs from all the others in which the middle tarsi of the male are not 
furnished with papillae 20. nitidus. 

C. 

This division contains but a single species of very elongate linear form, in 
which the eyes are much smaller and less prominent than in any other known! 
to me ; the prothoraz much longer than wide, somewhat narrowed behind, 
broadly sinuate on the sides, which have the lateral bead much more 
strongly marked than in the other species ; the basal impressions are long, 
narrow, deep and punctured ; the hind angles rectangular ; the elytra at the 
base are wider than the prothoraz, very long and parallel, obliquely sinuate 
and subtruncate at tip ; the striae are deep, the scutellar is represented by a 
large puncture, and the second stria has a dorsal puncture behind the middle. 
The tibiae are more spinous than in the other species, and the whole appear- 
ance of the insect is that of a small Pterostickus, The front tarsi of the male 
are feebly dilated, the middle tarsi without papillae. 

5*5 mm. Black, margins brownish ; antennae brown ; first two joints and 
feet testaceous yellow ; presternum channeled between the front cozae ; 
peduncle of mesothoraz coarsely punctured 21. linearis. 
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17. B. tantillus Chaud., Rev. and Mag. Zool., 1868; Acupalpus tant. 
Dej., Sp. Gen., iv, 465. 

18. B. c a 1 i f o r n i c u s, Stenolophut cal. Lee, Pae R. R. Ezpl., zi, 2, Ins., 29. 

19. B. n e g 1 e c t u s Geobamus negl. Lee, Ann. Lye, N. York, iv, 407 ; 
Stcfidophut negl. Lee, Trans. Am. Phil. Soc, z, 385. 

20. B. nit id us Mannh., Bull. Mose, 1843, 214; Acupalpue nit. Dej., Sp. 
Gen., iv, 474. 

21. B. 1 i n e a r i s Lee., New Spec. CoL (Smiths. Inst.), 16. 

Aeupalpue symmetricus Motach,, Bull. Mose, 1859, 2, 134. I have not 
identified this species, but suspect it to be a Western race of B. r u p e s t r i s. 

Trechus i m m u n i s Kirby, Fauna Bor. Am., found in lat. 54^, I have not 
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referred by me (Trans. Am. Phil. Soc, z, 385) to Bradycellus, is proved by 
the discovery of the ^ to belong to A m a r a, division Liocnbmis. 
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The following reports were read and referred to the Publication 
Committee : 

REPORT OP THE CURATORS. 

Another year has passed with its usual addition of treasures to the Museum 
of the Academy, which has now become, from its exceedingly crowded condi- 
tion, rather a rich store house of materials for the use of naturalists, than a 
convenient place of exhibition and study. A new and previously unforseen 
incident has occurred during the year which greatly contributes to the neces- 
sity of our seeking other quarters. A huge store, recently erected in the rear 
of our building, so much diminishes the light from that direction, as greatly 
to interfere with the view of objects in the museum. 

The trustees of the building fund of the Academy continue their efforts to 
procure means to provide proper accommodations for the purposes of the 
institution, not only suitable to its present condition, but having in view its 
future increase, but their means are not equal to what are desirable. Having 
obtained subscriptions from citizens of upwards of $100,000, they have select- 
ed and purchased an ample piece of ground, in many respects well selected 
and located, at the south-west corner of 1 9th and Race Sts., opposite one of 
the finest public squares of the city. But the lot has cost upwards of $60,000, 
and the estimates of an appropriate building approach $300,000, which we see 
bt't liitle prospect of obtaining. 

Many of the subscribers to the building fund and other citizens object to 
the location chosen, and consider that a position on Broad Street would be in 
many respects more desirable, and especially as it would there be more in the 
way of travel of those most interested in the institution. Admitting this view 
to be correct, a greater difficulty in the way of accommodating the Academy 
in this position, is the much greater value of the ground than in the locality 
already chosen. 

Most of the members of the Academy, and numerous citizens hope and look 
for aid from our Legislature and City Councils, in the suggested appropriation 
of one of the Penn Squares for the uses of the institution. Taking the view 
that the Academy is virtually a public institution, of which its members are 
the trustees, and considering the importance it is to the intellectual interests 
of the public, it appears to us no mor than a matter of justice that the city 
should be enabled to appropriate for the use of the Academy, what is now 
really a useless common. It is to be hoped that the efforts now being made by 
the Trustees of the Building Fund of the Academy, to obtain an act of the 
Legislature to permit our City Councils to appropriate one of the Penn Squares 
to our uses may prove successful. With such assistance, we could no doubt 
readily obtain the additional means to erect a suitable building for the Acade- 
my, one which, with its stores of intellectual treasures open free to the public, 
would become one of the most attractive features of Philadelphia. 

The Museum collection is in good condition. Our thanks are due to Messrs. 
Isaac Burke and E. Dieffenbaugh, who have poisoned the entire American 
Herbarium, and are now engaged in doing the same with the General Herba- 
rium. This is a most important work, ensuring the plants against the depre- 
dations of insects. 

Among the most important and attractive additions made to the Museum 
during the year is the restored skeleton of the great extinct reptile Hadrosau- 
rus, now occupying the fore part of the lower hall. The restoration is due to the 
accomplished natural history artist B. Waterhouse Hawkins, of London, and 
when we add that all the labor and expense attending the restoration was a 
voluntary contribution of the gentleman, we cannot too much express our grat- 
itude to him. 

The fine mounted specimen of the great extinct Elk, of Ireland, which has 
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80 long been a conspicaous object in the Museum, and which had been on 
deposit with the Academy, has now become its property, having been pre- 
sented, together with other specimens of the same animal, by our fellow mem- 
ber, Mr. Joseph A. Wright. 

In the month of December some thieres gained access to the Academy, and 
broke open several of the mineral cases, from which they abstracted a number 
of specimens, principally gold and precious gems. Fortunately most of the 
specimens have been recovered, and one of the thieves was apprehended and 
is now in prison. 

During the year, notwithstanding the Academy was closed twelve of the 
usual visiting days, there were 65,769 visitors to the Museum. 

The following is a synopsis of the donations made in the diflferent depart- 
ments of the Museum during the year. 

. Mammals, — Twenty- one species, besides two small collections, were present' 
ed by E. D. Cope, W. M. Gabb, H. Yarnal, I. I. Hayes and W. Raborg. 

Birds, — Two small collections of birds and of nests and eggs, together with 
sixteen additional specimens, were presented by E. J. Lewis, E. D. Cope, W. 
S. Wood, J. D. Sergeant and C. S. Westcott. 

Reptiles, — Prof. E. D. Cope presented a collection of 1465 specimens of 118 
species from Pennsylvania, Virginia and firazil ; 40 species from Equador; 
four collections from Brazil, New Granada, Central America and elsewhere ; 
and in addition, 33 species from Central America, the Rocky Mountains and 
elsewhere. Dr. George H. Horn presented a collection of 48 specimens of 16 
species from Arizona and California ; Dr. G. Lincecum, 104 specimens of 14 
species of Texas ; W. M. Gabb, 10 species from Lower California and Nevada ; 
Ed. Day, a collection in 5 jars from Equador ; and the Smithsonian Institution 
20 species from Guayaquil, besides 8 species of Amblystoma. Others were 
presented by Dr. J. L. LeConte, Jos. A. Clay, C. B. Adams, C. Guillou, Dr. 
Randall and J. C. Brevoort. 

Fishes, — Prof. Cope presented two collections in 30 jars from Kansas and 
New Granada, besides 23 species from the Potomac, the Wabash, New Jersey, 
and elsewhere. F. Sumichrast presented a collection of 86 specimens of six 
species from Mexico ; Dr. Geo. Davidson, 15 species from Alaska ; and Thomas 
Davidson, a collection from the West Indies. 

Mellusks. — Many donations of mollosca have been made through the Con- 
chological Department, for an account of which refer to the report of its 
Conservator. 

In addition the Academy has received a large col'ection of unionidae and other 
shells of the late Major LeConte, from Dr. John L. LeConte. Specimens were 
also received from J. R. Willis, W. M. Gabb, Dr. Genth and the Smithsonian 
Institution. 

Articulates. — A collection of upwards of 600 species of exotic coleoptera, 
belonging to the late Dr. Zimmerman, was presented by Drs. John L. LeConte, 
Samuel Lewis, G. H. Horn, F. W. Lewis and Messrs. I. Lea, S. S. Haldeman 
and E. Draper. Dr. H. C. Wood presented 19 species of phalangidse ; J. R. 
Willis a small collection of Crustacea, from Nova Scotia ; and 14 species of 
myriapods, crustaceans, etc., were presented by W. M. Gabb, Geo. Davidson, J. 
L. LeConte, Edw. D. Cope, J. Lambert, H. Allen, and D. G. Brinton. 

Radiates. — Nine echinoderms were presented by W. M. Gabb, Geo. Davidson 
and J. Adams. 

Fossils. — Especially in the department of palaeontology has the Museum of 
the Academy increased during the year. Besides the important addition 
•mentioned in the introductory portion of the report, the following have been 
a-eceived. 

A collection of about 3000 specimens of 500 species of fossils from the 
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triassic, cretaceous, and tertiary formations of California, Nevada and Oregon, 
deposited by Wm. M. Gabb. Many of the species are types described by Mr. 
Gabb. 

A part of the Poirrier collection of remains of mammals, birds, and fishes 
from the miocene, pliocene and post*pliocene formations of the valley of the 
Loire, France, purchased at a cost of $700, and presented by Messrs. Samuel 
and John Welsh, Isaac Lea, W. S. Yaux, and John Rice. 

The greater part of the skeleton of an enormous extinct saurian, described 
by Prof. Cope, under the name of Elasmosaurus platyurus, from near Fort 
Wallace, Kansas, presented by Dr. Theop. H. Turner. 

Two collections consisting of upwards of 1000 specimens of about 40 species 
of teeth of sharks and other fishes, and many specimens of 16 species of ceta- 
ceans, from the miocene formation of Charles Co., Maryland, presented by 
Prof Edward D. Cope. 

A collection of remains of Lselaps and other extinct reptiles from the marls 
of New Jersey, presented by Prof. Cope. 

A collection of tertiary and cretaceous plants from Colorado, New Mexico, 
and Kansas, described by Lesquereux, presented by Dr. John L. Leconte. 

L. P. Wheelock presented 58 fossils of the corniferous limestone of Ohio ; 
Col. James Greer, 33 fossils from Ohio ; and Rev. E. B. Eddy 17 fossils from 
Iowa. 

Sn^all collections from Ohio, Virginia, Pennsylvania, Maryland and Nova 
Scotia and elsewhere, were presented by E. D. Cope; Dr. 0. A. Judson, W. M. 
Gabb, John R. Willis, P. A. Randall, and Dr. J. T. Rothrock. Sixty additional 
Specimens were presented by E. D. Cope, W. M. Gabb, Dr. F. A. Hassler, J. Leidy, 
E. R. Beadle, Dr. F. V. Hayden, Dr. J. L. LeConte, C. W. Matthews, Gen. John 
Gibbon, K H. Lamborn, Dr. N. R. Bradner, John Walton, W. Kohler, G. W. 
Hall, H. R. Parker and C. W. Peale. 

Minerals. -^SmaXl collections were received from John R. Willis and C. Guillou, 
and 40 specimens were presented by Dr. F. A. Hassler, T. D. Rand, W. S. 
Vaux, E. Draper, T. Guilford Smith, F. Lavergne, B. S. Lyman, E. R. Beadle, 
cj. Tyson, Dr. J. Corse, Mr. Struthers, M. Phillips, T. F. Moss, F. V. Hayden, 
P. A. Snell, G. J. Ulex^ B. A . Hoopes, Mr. Goldsmith and J. H. Claghorn. 

Botany,^K collection of California plants were presented by Dr. W. P. 
Gibbons ; 53 plants of New Jersey and Pennsylvania were presented by J. 
Burke and E. Diffenbaugh ; and Dr. George Bngelmann, of St. Louis, present- 
ed a copy of his Herbarium of the Notth American Junci. 

Comparative Anatomi/. "^Dr. Georg<e Davidson presented skeletons of a male 
and female Otter, from Alaska. Dr. James L. Corse, presented a collection 
consisting of jars of embryo mammals, specimens for the microscope, entozoa, 
7 human skulls, casts of 4, and the skeleton of an eagle. 23 skeletons, skulls 
and other specimens were presented by W. Bartram Snyder, I. I. Hayes, 
Joseph Jeanes, W. S. Vaux, Edward Cope, Wm. M. Gabb, 0. N. Bryan, Prof. 
Von Siebold, of Munich, Bdw. Davis, Dr Genth, I. Lea, and B. J. Lewis. 

Miscellaneous. —Specimens were presented by Joseph Henry Craven, Rev. A. 
Grout, J. R. Willis, Wm. M. Gabb, J. B.Ellis, E. Borda, G. H. Horn, Dr. J. A. 
McConnel, P. Crosby, S. Powell, Rev. W. E. Hunt, and the United States San- 
itary Commission. .'. u. 
Respectfully submitted by Joseph Leidy, 

Chairman of the Curators, 



LIBRARIAN'S REPORT. 

The Librarian respectfully reports that the number of additions to the 
Library from January to December, 1868, inclusive, amounts to 1323. 

Of these there were volumes, 257 ,* pamphlets, 1055 ; maps, &c., 11 : Total, 
1323. 33 were folios; 323 quartos i 952 octavos; 4 duodecimos, and 11 maps. 
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These were derived from the following sources : 

Editors, 159; Authors, 111; Societies, 636; Library Fund, 246; Wilson 
Fund, 105 ; Minister Public Works, France, 9 ; Messrs. Townsend ^ Adams, 
8 ; Publishers, 8 ; Geol. Survey of Sweden, 4 ; Geol. Survey of India, 5 ; Geol. 
Survey of United Kingdom, 3 ; Treasury Department, 7 ; Navy Department, 1 ; 
B. Westermann k Co. 1 ; Wm. M. Gabb, 3 ; Jos. Jeanes, 1 ; Surgeon General, 
1 ; Smithsonian Inst., 2 ; Dr. F. A. Hassler, 2 ; J. D. Sergeant, 4 ; Land Office, 
1 ; S. S. Haldeman, 1 ; Wm. Warren, 1. 

And were divided as follows : 

Journals, 971 ; Geology, 80 ; General Natural History, 56 ; Entomology, 39 ; 
Botany, 28 ; Conchology, 24; Anatomy, 20 ; Physical Science, 17 ; Ornithology, 
17; Voyages and Travels, 15 ; Bibliography, 9; Ichthyology, 9 ; Mammalogy, 
6 ; Herpetology. 6 ; History, 8 ; Helminthology, 3 , Mineralogy, 3 ; Chemistry, 
1 : Medicine, 1. 

In addition to the above, eleven volumes and 113 pamphlets were presented 
through the Conchological section, making the entire increase 268 volumes 
and 1179 pamphlets, maps, charts, &c. 

The total number of volumes now in the library is 21,964. 

During the year 79 volumes have been bound, and 60 additional volumes 
are now in the hands of the binder. 

For expenses of binding, amounts paid for books, salaries, &c., reference is 
made to the report of the Treasurer of the Academy. • 

To the list of missing books must be added the first volume of Hewitson's 
Exotic Butterflies, Bois-Duval and LeConte's Lepidoptera of North America, 
and Darwin's Journal of Researches in the Beagle, edition of 1845. Although 
search and inquiry have been made for these works, no information regarding 
their whereabouts has as yet been obtained. The loss of the first named is 
particularly unfortunate, as it breaks the suite of a valuable illustrated work, 
each volume of which is worth about $25.00 in gold. 

The Conchological department is so comparatively complete in itself that 
it is proposed as an experiment to number the works contained therein, with 
a view to extending the arrangement to the general library, if, after sufficient 
experience, it be found to be as beneficial as is anticipated. There is little 
doubt that the numbering of the books consecutively on the shelves and in 
the catalogues will greatly facilitate reference, while it will, it is hoped, tend 
to prevent misplacements and losses. 

Owing to the very small amount of funds annually at the disposal of the 
Library Committee, but more especially during the past year, the number of 
books purchased for the use of the working members of the Academy has been 
entirely inadequate to their wants. The botanical and geological libraries are 
particularly deficient in the more important works recently published. These 
are mentioned especially, not because they stand alone in their imperfect con- 
dition, but because being most constantly referred to, they should receive the 
more immediate attention. 

Three hundred dollars are annually received from the Wilson legacy, but, 
far from supplying the wants of the library, this amount is not sufficient to 
pay for the continuations of the works subscribed for by Dr. Wilson himself, 
and it has been necessary for the last two years to make up the deficiency 
from another source. Nor will the sum of $1000.00, lately appropriated by 
the Academy, suffice to remedy the evil but for a very short time. This will 
be readily, believed when it is known that the publication price of one work 
alone, which is required immediately, is $320.00 in gold. 

The Library Fund, by means of which many valuable works have been ob- 
tained, was exhausted during the past year, so that in the immediate future, at 
all events, no such source of supply will be at hand. 

Under these circumstances the propriety of selling certain books in our pos- 
session, which have no direct connection with the Natural Sciences, has 
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been sugf^ested. Some years since a large and valuable collection of French 
Historical Documents, given to the Academy by Wm. Maclure, was thus dis- 
posed of greatly to the advantage of the library. 

The opinion is now entertained by some of the members of the Academy, 
that a similar disposition with similarly good results might be made of the 
collection of works on Antiquities and the Fine Arts now in our possession. 
This collection embraces some rare and valuable works which are practically 
worthless to the Academy. If sold to an institution or individual interested 
in the subjects treated by them, their usefulness would be greatly increased, 
while means would be provided for obtaining those works which are of the 
utmost importance to all those engaged in the study of the natural sciences. 

All of which is respectfully submitted. 

Edw. J. Nolan, 

Librarian, 



REPORT OP THE RECORDING SECRETARY. 

The Recording Secretary would beg leave to report, — 
That during the year ending November 30th, 1868, there have been elected 
sixty-five members and twenty-one correspondents. 

The death of the following members and correspondents have been 
announced. 

Nine members, namely : Bdw. B. Grubb, Tobias Wagner, Gen. Geo. A. 
McCall, Mr. Thomas Earp, Mr. C. F. Hagedorn, Mr. Isaac Barton, Mr. Matthew 
Newkirk, Mr. Jacob Gilliams. 

Four Correspondents, namely: Rev. Mr. E. Johnson, Marcel de Serres, Sir 
David Brewster, Mr. Clot Bey. 

The number of papers contributed and ordered to be printed in the Pro- 
ceedings and Journal during the year has been forty-nine, as follows : 
In the Proceedings thirty-six, namely : 



E. D. Cope 12 

John Cassin 1 

Jacob Ennis 1 

George N.Lawrence 1 

Elliot Cones, M.D 2 

Tryon Realjirt 1 

Thaddeus Norris 1 



Isaac Lea 8 

Thomas Meehan 5 

T. D Rand 1 

W. B. Butcher, M.D 1 

Alphonso Wood 1 

Joseph Leidy II 



In the Journal three, namely : 

Isaac Lea, 1 ; Joseph Leidy, I ; E. D. Cope, 1. 

All of which is respectfully submitted. 



S. B. HOWBLL, 

Ree. 5cc'y. 



REPORT OP THE COMMITTEE ON HERPTOLOGY AND 

ICHTHYOLOGY. 

The Committee on Herpetology and Ichthyology respectfully reports : 
That there has been added to that part of the Museum under its care the 
following collections of Reptiles in Alcohol. 

Duplicates of the collections made for the Smithsonian Institution in Vera 
Cruz, Mexico, by Francis Sumichrast, which are very extensive ; the same of 
collections made for the same in high Guatemala, by Henry Hague ; same of 
collections made in Yucatan, Belize and Tabasco, by Scbott, Parsons and 
Berendt ; with other duplicates of collections from Central America. Dupli- 
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cates of collections made in Yeneznela, and at Guayaquil, by Messrs. Destruges 
and Reeve. Duplicates also from the Smithsonian Institution from collec- 
tions made in San Domingo, by W. Younglove ; in Navassa, by W. Raisin ; 
and in Porto Rico, by Geo. Latimer; from San Francisco, Cal., and from 
Vancouver's Island, made by A. W. Hewson. Also similar series from Arizona, 
collected by Elliott Cones, M.D., and from Camp Grant in the same Territory 
made by Dr. Canfield. 

In the same manner the Committee has received duplicates of the col- 
lections of the Essex Institute, from Madagascar, Zanzibar and Western 
Africa. 

There have been procured by exchange the large collections made by the 
Orton Expedition to Bquador and the Upper Amazon ; also collections from 
the Cape of Good Hope, the Seychelle Islands, and from Surinam by exchange 
with the Historical Society of Long Island. 

By presentation the Committee has obtained a fine collection from Beyrut, 
Syria, which also embraced mammals and other objects ; similar collections 
from Bahia, Brazil ; one from Central America, and two from unusual local- 
ities in New Grenada. Collections also from California and Lower California, 
and from Owen's Valley on the boundaries of Nevada. Also smaller collec- 
tions from Australia, Africa, Persia and other places in Asia. 

Of fishes there have been also numerous additions made to the charge of 
the Committee. They have not received much in this department by the du- 
plicates of other museums, but have been chiefly dependent on presentation. 
In this way we have acquired large series of species from the Island of St. 
Kitts, West Indies, from St. Croix, West Indies, and from the Coasts of Alaska. 
Also from the rivers of South Western Virginia ; from the Alleghany River 
above Pittsburg ; from the branches of the Missouri River near Leavenworth, 
Kas., and from the Miami River, Ohio. A.11 these are collections of considera- 
ble extent. 

Smaller collections have been procured from Surinam, Central America, and 
Mexico ; also from Beyrut, Syria, and from Newport, Rhode Island. 

The above collections, embracing a great number of specimens, were sorted, 
bottled, labelled, and classified in the Museum by the Museum Assistant, thus 
saving a great deal of time to the Committee, and enabling them to pursue 
scientific investigations on such and other material. 

The Committee also congratulates itself on the benefits accruing to the 
committee's department, through the employment by the Curators of a French 
preparateur. Exclusive of numerous preparations in the department of birds 
and mammals, the committee have now a series of skeletons of forty species 
of Reptiles, and eighty of Fishes, obtained at rates far lower than by any other 
means known to the Committee. At the same time the Museum Assistant 
has received instruction in preparing skeletons and skins, thus supplying a 
want which the Committees department and several other departments have 
experienced for several years past. 

Which is respectfully submitted by 

Edward D. Copb, Chairman, 
Robert Bridges. 



REPORTS OP THE CONCHOLOGICAL SECTION. 



BECOBDBB'S BEPOBT. 

During the year ending Dec. 3, 1868, there have been elected two members 
and four correspondents. 

The death of one correspondent. Rev. E. Johnson, of Waioli, S. I., was an- 
nounced Nov. 5, 1868. 

Thirty- five papers have been accepted for publication in the Journal, by the 
following authors : 
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Prof. 0. A. L. M6rch, 1 Geo. W. Tryon, Jr., 8 

Wm. M. Gabb, 7 Dr. James LewiSi 5 

Wm. Harper Pease, 3 T. A. Conrad, 4 

Dr. J. G. Cooper, 2 S. R. Roberts, 2 

Prof. S. S. Haldeman, 1 Thomas Bland, 1 

Dr. P. P. Carpenter, 1 

The following amendment to the Bj-Laws was adopted, adding to Art. X of 
Chap. XII the words " or of the Academy ;" so as to read : ^' The actual date 
of publication of any issue of the ' Journal ' shall be determined'^by the pub- 
lished record of its presentation at a meeting of the Section or of the Academy." 

Respectfully submitted, 

S. R. RoBBBTS, Recorder, 

List of Members elected during 1868. — Mrs. Lucy W. Say, Dr. F.*A. Hassler. 

Correspondents. — G. B. Sowerby (elected in 1867), London ; Rev, E. Johnson^ 
Waioli, S. I. (deceased) ; Col. E. Jewett, Utica, N. Y. ; Dr. Ferd. Stoliczka, 
Calcutta ; Ralph Tate, London. 



BSFOBT OF THIS BBOBXTABT. 

To the Conchologieal Section of the Academy of Natural Sciences^ Philadelphia : 

The Secretary would respectfully report that letters have been received as 
follows, since the last annual meeting, viz. : 

Dee. 31, 1867. — Alpheus Hyatt, Salem, Mass., in acknowledgement of elec- 
tion as correspondent. 

Feb. 4M, 1868. — Dr. 6. A. L. Morch, Copenhagen, acknowledgement of elec- 
tion. 

Feb. 4thj 1868. — Jabez Hogg, London, with publications forwarded. 

April 20thj 1868. — Robt. Dinwiddle, New York. Letter of thanks. 

May lOth. — G. Nevill, Calcutta. Offering an exchange of specimens. 

May Ibth. — Prof. S. L. Abbott, Boston. Letter of thanks. 

May 26th. — Prof. Jos. Henry, Smithsonian. Letter of acknowledgement. 

June I3th. — Prof. S. P. Baird, S. I. Letter of thanks. 

July 11th, — Dr. 0. A. L. Morch, Copenhagen. Letter of thanks. 

Oct, 1 0th. — Dr. Ferd. Krauss, Stuttgardt. Letter of thanks. 

Letters have been written as follows, viz. : 

April Sd. — To Edmund Draper, Thomas Sparks, and G. W. Fahnestock, of 
Philadelphia, tendering the thanks of the Section for subscriptions towards the 
purchase of specimens. 

To Geo. Davidson, Germantown, for a fine suite of shells from Alaska. 

August nth. — To Jabez Hogg, London, requesting an exchange of publica- 
tions. 

To G. Nevill, Calcutta, accepting proposals for an exchange. 

Nov. 2d.— To Dr. E. VonjMartens, Berlin. 

To M. F. de Malgive, Bruxelles. 

To Capt. J. Mitchell, Madras. 

To M. Tasle, Pere, Varennes, France. 

To Baron de Castello de Paiva, Lisbon. 

To M. L. de Folin, Havre. 

To M.J^Jules Chiron, Paris. 

To Dr. Leopold Von Schenck, St. Petersburg, desiring an exchange of publi- 
cations. 

All of which is respectfully submitted. 

E. R. Bbadlb, Sec^y. 
Dec, 3d^ 1868. 
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OOBBBBVATOB'B HBPOBT. 

The Conservator of the Conchological Section respectfallj reports that the 
following donations to the Cabinet have been received during the year : 

Six hundred and sixty species of shells, principally from the collection of 
the late Hugh Cuming and for the greater part new to the museum, were pre- 
sented, as follows : 267 species by Jos. Jeanes, 86 by Geo. W. Tryon, Jr., 46 by 
Thos. Sparks, 55 by Edm. Draper, 30 by C. F. Parker, 88 by Rev. E. R. Beadle, 
45 by Isaac Lea, and by Wm. S. Yanx 42 species and a valuable specimen of 
Cyprsea umbiUeata. 

From Dr. Jas. Lbwis, seven species of fresh-water shells from the vicinity of 
Mohawk, N. Y. ,* also specimens of Melantho ckcisa, Say ; M. rufa, Hald., and 
M, mtegra, Say. 

8. R. RoBBRTS. A suite of specimens of Anodonta fiuwatiUt^ Soland., from 
Gray's Ferry, Philadelphia. Deformed specimens of Anodonta implieata^ 
from Thorp's Dam, Philadelphia. 

Wm. M. Gabb. About 3200 species, numerous specimens of marine, fluviatile 
and terrestrial shells. 

Gbo. W. Tryon, Jr. Fifteen species of Pupa and Vertigo^ and two specimens 
of Bvlimua Jaureutii^ 

John Cassin. Six species from Natal. 

J. R. Willis. Two specimens of Peeten islandicut from Nova Scotia. 

E. R. Beadle. Fifty-five species of marine, fluviatile and terrestrial shells. 

E. Hall. Fifteen species. 

W. H. Pbasb. Four hundred and ninety-six species of Australasian shells, 
principally marine. 

Spiridionb Brusina. One hundred and ninety-nine species from the Adriatic 
Sea. 

Edw. D. Copb. Six species of land shells from Western Yirginia. 

Wm. G. Binney. ffeliz Cooperi, a unique specimen of an undescribed Helicina, 
and jaw of CylindreUa trinitaria, 

Gfeo. Davidson. Sixty-six species, numerous specimens of Alaskan shells. 

Isaac Lba. Uhio liffamentintu, Lam. ; U. Tappanianutj eight species of Unio 
from North Carolina and Georgia ; Euryc«Um eroMa^ Hald., Amnieola 
Vowniei and three species of California fresh-water shells. 

M. McDonald. Many specimens of ffeliz buceulenia from Lexington, Ya. 

H. Crosbb. Eighty species, principally marine shells, from New Caledonia and 
the Adriatic Sea, and terrestrial shells from Dalmatia. 

J. G. Cooper, M.D. Numerous specimens of California fluviatile and terres- 
trial shells. 

Prof. 0. A. L. Murch. Seven species of fresh-water and land shells from 
Greenland. 

F. Y. Hayoen, M.D. Nineteen species from Nebraska. 

Geo. H. Horn, M.D. Pitidium ituigne, Gabb, Pupa Arizonentis, P, hordaeea^ 
Helix Homi, 

Smithsonian Institution. Unio pUcifenu, Lea, U. uml/rostu, Lea. 

F. A. Genth. Unio mertUf Lea, U Uhareensis^ Lea, and Claudlia jSraum't, 
Charp. 

F. F. Cavada. Nine species of shells from Cuba. 

John Greoory. One species of Cyprcsa and one of Cattidaria, 

Jos. Leidy. Four species from Lake Superior, and two species of Limniadie 
from Wyoming Territory j Planorbit Irivolvit and Amnieola crasta, 
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J. A. McOoNNELL. Pearls from Unios from Little Miami River, Warren Co., 0. 

John Ford. Animal of Pyrttla eanalkulata. 

R. B. 0. Stbabhs. Verj fine specimens of forty species of west-coast shells. 

Db. John L. LbComti. One hundred and thirty-four species of Unionidee, be- 
ing the collection of the late Major John LeConte. 

J. Van a. Gartbb. Four species from Dakota and Wyoming Territory. 

T. N. Dalb. Specimens of Anomia epphipium. 

In presenting this list of the year s donations to the Conchological cabinet, 
amounting in the aggregate to about 6000 species, your special attention is 
called to the fine collection of upwards of 3000 species of marine, fiuviatile and 
terrestrial shells presented by Mr. Wm. M. Gabb. This collection is particu- 
larly rich in west-coast species, and supplies a rery large number of desiderata 
to our museum The number of rare and interesting species in our possession 
has also been greatly augmented by the addition of the shells purchased by 
subscription from G, B. Sowerby, the greater part of which belonged to the 
collection of the late Hugh Cuming ; by nearly 500 species of Australasian 
shells received from Mr. Wm. Harper Pease, of Honolulu ; by the unique col- 
lection of Alaskan shells presented by Geo. Davidson, and by many rare and 
valuable species of Unionidse contained in the LeConte collection. 

Shells have been sent during the year in exchange to Dr A. Brot, of Geneva, 
A. P. Terver, of Lyons, and W. Harper Pease, of Honolulu. For farther in- 
formation regarding our foreign relations reference is made to the reports of 
the Corresponding Secretary and the Publication Committee. 

Catalogues of all the families from Pholadid® to Tellinidse, inclusive, having 
been completed and published during the year, it is the intention of the Sec- 
tion to commence immediately the systematic arrangement of the Conchologi- 
cal collection. A number of members having volunteered to assist, the shells 
will now be cleaned, labelled and arranged as rapidly as circumstances will 
permit. 

^ The Conservator has in his possession a photographic album containing 
sixty-one portraits of members of the Section and of distinguished Concholo- 
gists throughout the world. It is hoped that no opportunity will be neglected 
of soliciting contributions to this interesting collection from our correspond- 
ents. 

^ In conclusion, the Conservator would congratulate the members of the Sec- 
tion that, from the successful operations of the past year, they have so much 
reason to draw encouragement for the future. 

Respectfully submitted by 

Edw. J. Nolan, Conservator. 



IiIBBABIAN'S BISf OBT. 

The Librarian respectfully reports that there have been presented during the 
past year to the library of the Conchological Section, 11 volumes and 113 
pamphlets. Of these 58 were received from authors, 31 from editors, 15 from 
Societies, 7 from the Publication Committee, 4 from Geo. W. Tryon, Jr., 4 from 
John Cassin, 4 from H. Crosse and 1 from Wm. M. Gabb. 

In addition, twenty >seven pamphlets and continuations of Conchological 
works have been received by the Academy. 

In consideration of the comparative completeness of the Conchological Li- 
brary, the Librarian proposes, with the sanction of the Library Committee, to 
number the works in this department at as early a date as possible. It is 
hoped that this plan will facilitate the work of those wishing to refer to the 
books, while it lessens the chances of volumes being lost or misplaced. 

EowABD J. Nolan, Librarian, 
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The election of Officers for the ensuing year was held in accord- 
ance with the By-Laws, with the following result : 

President Isaac Hays, M. D. 

Vice-PresidenU Wm. S. Vaux, 

John Cassin. 

Corresponding Secretary Edw. D. Cope. 

Recording Secretary S. B. Howell, M. D. 

Librarian Edw. J. Nolan, M. D. 

I^easurer Wm. C. Henszey. 

Curators Jos. Leidy, M. D. 

Wm. 8. Vaux, 
John Cassin, 
Edw. D. Cope, 

Auditors Jos. Jeanes, 

Wm. 8. Vaux, 
Aubrey H. Smith. 

Publication Committee Jos. Leidy, M. D., 

Bobt. Bridges, M. D., 
John Cassin, 
Wm. 8. Vaux, 
Edw. J. Nolan, M. D. 

The following gentlemen were elected members : 

Albert Peale, Franklin Piatt, Jr., Edw. A. 8pooner, M. D. 

The following were elected correspondents : 

Geo. Neville, of Calcutta, E. I., and Eev. Dr. Jos. F. Berg, of 
Eutger's College, N. J, 
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ELECTIONS FOR 1868. 



The following persons were elected Members : 

Jan, 28. — Edward Goldsmith, Joseph F. Sinnott, Rufus Bucltnell. 

Feb. 25,-0. Newlin Peirce, D.D.S., Stephen Morris, Thoa, T. Tasker, Jr., 
Stephen P. M. Morris, Henry G. Morris, Jas. E. Caldwell. 

March 31. — Richard Peltz. 

AprU 28. — H. G. Chapman, M.D., Charles Wilson Peale, Benj. Bullock^ 
Thomas Webster, Dr. B. Dyer. 

'f May 26. — ^Edward Lewis, Jas. Freeman, M.D., Wm. Freeman, M.D., S. Fisher 
Corlies, T. W. Starr, Edwin Rfaoades, M.D., T. H. Andrews, M.D., Herbert 
Morris, M.D., Jas. S. Gilliams, Charles Bullock, Edward L. Huitt, Joseph Zent- 
mayer, August P. Muller, F. F. Maury, M.D., Horace Williams, M.D., W. L. 
McFadden, Wm. H. Walmsley, Robert W. Hargadine, M.D., T. L. Buckingham. 

June 30. — Gilbert Combs, L. S. BoUes, M.D., J. F. Hollt, M.D., Isaac Comly, 
M.D., Francis P. Steel, Dr. Wm. Thomson, Rodger Sherman, John E. Carter, 
Wharton Barter. 

July 28. — George Roberts, M.D., Levi Taylor. 

Aug. 25. — B. Waterhouse Hawkins, Uselma 0. Smith. 

Sep. 29.— D. G. Brinton, M.D. 

Oct. 27.— Philip S. Wales, M.D. 

Nov, 24. — W. Mitchell McAllister, Emil Fischer, M.D. Isaac 0. Price, Joseph 
G. Richardson, M.D., Wm. M. Darlington. 

Dee. 29. — Albert Peale, Edwin A. Spooner, M.D., Franklin Piatt, Jr. 

The following were elected Correspondents : 

March 31. — Major Geo. Clendon, Jr., Glenns Falls, N. Y. ; Dr. Fred. Stoliczka, 
Calcutta ; R. H. Stretch, San Francisco, Cal. 

AprU 28. — Dr. Theophilus H. Turner, U.S.A. ; Augustus Fendler, Allen- 
town, Md. 

May 26. — A. R. Roesler, Washington, D. C. ; Hon. J. S. Wilson, Washing- 
ton, D.C. ; John Tomes, F.R.S., London. 

June 30. — Dr. John P. Boynton, New York City, N. Y. ; Prof. James Orton, 
Rochester, N. Y. 

July 28. — Wm. T. Bingham, Boston, Mass ; Alponse Milne Edwards, Paris, 
France ; Rev. Sam. Haughton, Dublin, Ireland ; W. Kitchen Parker, F.R.S., 
London; T. Spencer Cobbott, M. D. ; London. 

Aug. 25. — Ralph Tate, Lon. Eng. ; Prof. Oliver Wendell Holmes, Boston. 

Oct. 27.— A. A. Breneman, Lancaster Co., Penn. ; Dr. L. E. Latimer, N. Y. ; 
Dr. H. Evan Rijgersma, St. Mortins, W. I. 

Nov. 24. — Prof. H. James Clark, Centre Co., Pa. 

Dec. 29.— Geo. Neville, Calcutta, E. I. ; Rev. Dr. Jos. F. Berg, Rutgers 
College, N. J. 



894 OORBEBPONDENCE. 

CORRESPONDENCE OP THE ACADEMY, 

For xeas. 



January, — La Soci^t^ Hollandaise des Sciences, announcing that thej have 
forwarded the Archives Neerlandaise, t. i, 3, 4, 5. 

E. E. Zoologisch-botanische Gesellschaft, Wein, acknowledging receipt of 
Proceedings. 

Geological Museum, Calcutta, with their publications for the Library. 

Nassauischen Vereins fur Naturkunde, Weisbaden, acknowledging receipt 
of Proceedings and sending publications in return. 

Der Naturfbrschende Yerein zu Riga, acknowledging receipt of Proceed- 
ings and with publications sent in return. 

Geo. W. Davidson, Edinburg. Scotland. 

Harrison Allen, resignation of office. Corresponding Secretary. 

Real Observatoire de Madrid, with donations for Library. 

February. — American Entomological Society ; 

Der Naturwissenschaftliche Verein Luneburg ; 

Naturforschenden Gesellschaft, Berlin, severally acknowledging receipt of 
Proceedings. 

University Catholique de Louvaine, acknowledging receipt of publications 
of the Academy, and sending the publications of the University in return. 

Die Naturhistoriche Verein, Hanover, with publications. 

Geo. Davidson, U. S. Coast Survey. 

Gesellschaft der Wissenschaften zu Gdttingen, with publications. 

Thomas A. Scott, Phila. 

B. Dyer, S. Abington, Mass. 

D. E. Macpherson, conveying information of the death of Sir David Brewster, 
Feb. 10, 1868. 

From Neuwied, conveying information of the death of Prinzen Mazimillian 
zu Wied. 

March, — Geological Museum, of Calcutta, India ; 

Museum at Bergen, Norway ; 

Essex Institute and Die naturforschende Gesellschaft. severally acknowledg- 
ing receipt of Proceedings. 

Universitatis Carolins Lundensis Rector. 

Profl Joseph Henry, Smithsonian Institution. 

Chicago Academy of Natural Sciences, with transactions. 

Canadian Sec. of State, with Report of the Progress of Canadian Geologi- 
cal Survey, from 1863 to 18t>6. 

E. E. Zool. botan., Gessellschaft, with donations to the Library. 
Edward L. Berthoud, Golden City, Colorado, acknowledging receipt of 

diploma. 

April, — Rector de la Universidad de Chil6. 
L. S. Ward, Treas. Foreign Missions, New York. 
H. H. Jessup, Montrose, Pa. 

R. Odinet, Agent of Havre, Boston and Philadelphia Steamship Company. 
E. B. Cary, Ann Arbor, Mich. 

G. Schwartz, Yienna, acknowledging election as correspondent. 
H. B. Wetzell, Phila. 

Samuel Jeanes, resignation of membership. 

Naturkunde Gesellschaft in Wiirttemburg, acknowledging receipt of Pro- 
ceedings. 
Naturwissenschaftliche Yerein zu Bremen ; 
Academic Royal e de Belgique ; 
Akademie der Wissenschaften, severally sending publications. 

May, — Prof. Joseph Henry. 

J. S. Wilson, Geological Museum, Gen. Land Office. 
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J. F. Williams, Sec. Minnesota Hist. Society. 

Boston Society of Nat. History, acknowledging receipt of Proceedings and 
Journal and accompanied by publications in return. 

Zoolog. Museum in Vienna, asking that deficiencies in Academy publications 
may be supplied. 

M. Sumichrast Orizaba. 

Jas. M. Fisher, Pittsburg, Pa. 

S. A. Briggs, Chicago, III. 

William Pepper, M. D., Phila. 

Jas. Orton, Rochester, N. Y. 

June.— John Henry Gurney, Deyonshire, acknowledging election as Corres- 
ponding member. 

A. Ten Brock, Librarian of the Uniyersity of Michigan ; 

Warren & Co., Liverpool Steamship Office ; 

Antonio de Lecerda, Bahia ; 

Alexander Schyanoff, Kiew ; 

Lyceum of Natural Hist, of New York, each acknowledging receipt of Pro- 
ceedings. 

Naturforschende Gesellschaft in Dantzig, acknowledging receipts of Pro- 
ceedings, and presenting publications in return. 

La Fondation Teyler ^ Harlem, presenting publication. 

July. — Wharton Barker, acknowledging election. 
Essex Institute, acknowledging receipt of Proceedings. 
Prof. Joseph Henry, Smithsonian Inst 
A. R. Koessler, Washington, Gen. Land Office. 
G. W. Coan, Oroomiah, Persia. 

Franz Baumgartner, announcing the death of Andreas Freiherrn ron Baum- 
gartner. 
Real Observatoire de Madrid, with donation for Library. 

Auguit, — Royal Geog. Soc. London, sending 37th vol. of Journal. 

D. G. Brinton, acknowledging election. 

Academic Royale de Belgique, acknowledging receipt of Proceedings. 

Nat. Hist. Society of Northumberland, announcing the sending of Nat. Hist. 
Transactions, and asking for papers in return. 

Hungarian Academy of Science, acknowledging receipt of Proceedings and 
presenting books to the Library. 

British Museum ; 

Geological Society of London, each acknowledging receipt of Proceedings 
and Journal. 

Linnean Society acknowledging receipts of Jour, and Proceed. 

Prof. Joseph Henry. 

Edward C. H. Day, Scarsdale, N. Y. 

James Orton, Rochester, N. Y. 

Dr. G. Radly, Tiflis. 

T. H. Turner, Fort Wallace, Kansas. 

Alexander Clot Bey, announcing the death of Monsieur Antoine BarthMemy 
Clot Bey. 

September. — Leeds Philosophical and Literary Society j 

Naturforschende Verein in Briinn ; 

Natural Hist. Society of Northumberland, each acknowledging receipt of 
Proceedings. 

American Pharmaceutical Association, acknowledging receipt of invitation 
to visit Museum of the Academy. 

W. W. Keen, M. D., Phila. 

J. A. Alien, Springfield, Mass. 

James Orton, Rochester, N. Y. 

October. — Smithsonian Institution, acknowledging receipt of Proceedings. 
Essex Institute, acknowledging receipt of Proceedings. 



896 BOKATIONS TO UCSBUM. 

E. G. Bolles, asking for copies of Journal. 
Jas. Orion. 
Mahlon Carver. 

John S. Hart, of Trenton Normal School, asking privilege of using the 
Museam 
Prof. C. Root, of Hamilton College, acknowledging election. 

November, — Jas. D. Dana. 

A. R. Roessler, Gen. Land OflEice. 

Thomas Barnett, with casts for the Museum. 

Augustus Fendler, acknowledging election. 

John Akhurst. 

December. — Die Gesellschaft der Wissenschaften, acknowledging receipt of 
Proceedings and presenting publications. 

Schweizerische Gesellschaft and Naturforschende Gesellschaft, each 
acknowledging receipt of Proceedings and presenting publications in return. 

Die SenckenbergischeNaturforschende Gesellschaft, presenting publications. 

Wm. T. Brigham, Boston. 

Prof. 0. W. Holmes, Boston. 

Whole number of letters received 98. 



DONATIONS TO THE MUSEUM. 
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(For donations to Conch ological cabinet, see Report of Conservator of Con- 
chological Section.) 

Adams, C. B. May 5th. Celestus impressus, Jamaica. 

AdamS) J. July 1th. Coral. 

Allen, Dr. H. July 1th. Astacus from Ockoganey River. 

Beadle, Rev. E R. Nov. 3d. Gigantic crystal of Felspar from Newcastle Co., 
Del. ; eight specimens of Numulitic limestone from Northern Syria ; block 
of permian limestone from Junction City. 

Borda, B. March lOth. Specimen of fruit. 

Bourquin, F. July Ith^ Dryopterus, Polypodium. 

Bradner, Dr. N. Roe. Dec, Ut. Large specimen of Shell Rock from the reefs 
of Florida. 

Brevoort, J. C. Nov. 3d. Loxopholis rugiceps. Cope, from New Grenada. 

Brinton, Dr. D. G. Nov. 3d. Qaeen Termite from Cape Palmas, Africa. 

Bryan, 0. N. May 5th, Skulls of two species of Lepidosteus. 

Burk, I. and E. Diffenbach. Jan. 2U/. A collection of 53 plants of Pennsyl- 
vania and New Jersey. 

Claghorn, Jas. H. Nov. 3d> Stalactite from Cave of Addelsburg, Austria. 

Clay, Jos. A. Jan. 2l8t. A serpent from Peru. 

Cope, E. D. Jan. 1th* One reptile from Braail, 45 specimens, 9 species of 
fishes from Conestoga River; 164 specimens, 15 species from Roanoke 
River; 161 specimens, 34 species from James River, Va. ; 644 specimens, 
26 species from Kanawha River, Va. ; 460 specimens, 33 species from Hoi- 
ston River. Jan. 14/A. A collection of upwards of 1000 specimens, 40 
species of teeth of sharks and other fishes from the miocene of Charles Co., 
Md. Jan. 2l8t. Fi^e species of fishes from Potomac River, 10 species 
from Wabash River, and 9 species of reptiles from Rocky Mountains. 
Feb. 4th. Seven species of skins of fishes, many specimens from Brown's 
Mills, N. J. ; small collection of subcarboniferous fossils from west side 
of Saltville, and from Walker's Mt., Smith Co., Va. ; small collection of 
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coal plants and specimens of coal firom carboniferoas formation of Rich- 
mond, Va. ; skins of Arvicola pinetorum, A. Pennsylranica, Scalops Cana- 
densis, Jaculus Hudsonius and Blarina Garolinensis, from Charles Co., 
Md. March 3d. Eighteen species of Reptiles, one Crastacean, one Insect, 
from Central America. March lOth. Large serpent from Vera Paz, C. A., 
and a small collection of mammals and birds in alcohol from Giles Co., 
Va. May bth. Specimens of Neotoma Floridana, Aastin\ille, Wythe Co., 
Va. ; Heterodon from Saltyille, Va. ; Celestus striatus, Jamaica ; and a 
snake from Central America. May I9th. Nineteen jars of fishes, from 
Kansas ^ skull of Globiocephalus melas, from New Jersey. June 2d. A 
collection of fossil Unionidae, from the green sand of New Jersey ; numer- 
ous remains of Lelaps aquilungus, from the green sand of Barnsboro', 
Gloucester Co., N. J. ; femur of Hadrosaurus Fouikii, from the same lo- 
cality. June 23d. Megaptera pudilla, Cope, from the miocene, Charles 
Co., Md. ; Ixacanthus velox. Cope, from same locality. July 1th. Skele- 
ton of Aspidonectes spinifer, from Alleghany Riyer, Pa. ; a Skate from 
Syria, July 2UL Five mammal skins; a red squirrel; Jacare puncta- 
tuia ; twenty-two jars of reptiles, fishes, &c., from Magdalena River, New 
Grenada. SepL Ut, A collection of mammals and reptiles in ten jars, 
from Bahia, Brazil ; six bird skins from St. Bartholomew, W. I. iSept. \5th. 
Fourteen jars of reptiles, containing fourteen species from various locali- 
ties. Nov. 3d. Collection of remains of sixteen species of extinct Cetacea 
from the miocene of Charles Co., Hd. ; mounted skeleton of Palumedea 
cornuta ; a collection of forty species of reptiles of the Urton Expedition 
to Equador ; a collection of reptiles from* Brazil and Central America. 
Nov, lOlh. Crocodilus Americanus from Cuba. (See Welsh.) 

Corse, Dr, J. M. Dee. Ut. Four skulls and casts of faces of noted murderers ; 
numerous jars of embryo sheep of various ages, parasitic animals, fine in- 
jections for microscopic observation, anci various specimtas in compara- 
tive anatomy ; skull of a Flat-head Indian ; two skulls from an Indian 
mound near Rock Island, 111. ; skeleton of an Eagle ; specimens of copper 
ore. 

Craven, Joseph H. July 1th. Beautiful specimen of Euplectella. 

Crosby, Peirce. Attg. 4tth. Specimen of Fruit from Para, Brazil. 

Davidson, Geo. Jan. 1th. Five specimens of the male and female skeleton of 
the Sea Otter, from Alaska. March 3d. Fifteen specimens of Fishes, 3 
Echinoderms and 2 Crustacea from Alaska. 

Davidson, Thos. and George. Auy. 4th. Large and valuable collection of 
Fishes from Santa Cruz, West Indies. 

Davis, Edw. July 2Ut. Pair of antlers. 

Day, Edw. Sept. Ut. A collection of Reptiles in five jars, from Equador. 

Dieffenbaugh, E. See Burk. 

Draper, E. Jan. I4th. Fine specimen of Pyrites with Blende from Mexico, 
and specimens of Quartz with Chalybite. 

Eddy, Rev. E. B. May 5th. A collection of fossils, consisting of a large coral 
and m brachiopods. 

Ellis, J. B. March 3d. Specimen of Tuckahoe, from Newfield, N. J. 

Engelraann, G. April 2\8t. Herbarium Juncorum Boniali Americanoru 
Normale ed. G. Engelmann. St. Louis, 1868. 

Gabb, Wm. M. Jan. 1th. Forty-five specimens, thirteen species of Reptiles 
from California. Jan. 14M. Skin of Taxidea Berlanderi, from Central 
Nevada; four species of Serpents from Lower California ; two specimens 
of a Myriapod and nest of a Mygale from California. Jan. 2i9t. Two bats 
from Pigeon Springs, a small Rodent from Western Nevada, and a Crota- 
phytus from same locality ; skull of a hare ; skins of four species of snakes 
from Lower California. Feb. Mh. Two specimens of Onychoteuthis fusi- 
formis, Gabb, from Society Islands; five species of Echinoderms from 
California ] two species of Crustaceans from St. Barbara, Cal. ; Hyalonema 
Sieboldii from Japan. May bth. Eutsenia vagrans from Nevada. Oct. 
I3th An Agouti from Panama. Oct. 20th. Two specimens of fossil 
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fiaheg from SilUboroagh, N, B. JVoo. 3* Collection of Or»ptolit«g, nine 
Bpecies, from HudsoD River gronp, two milei below Albany, N. Y. Nov. 
loth. A Bmall collection of remains of GaheB from the cretoceoua forma- 
tion of Califoroia. Det. \it. A Urge collecUon of foBSila, coaBisUng of 
aboat 500 species and 3000 specimeaa, belonging to the triaaaic, cretaeeoug 
and teniarj formationa of California, Nevada and Oregon, deposited. 
Qentb, Dr. F. A. Aug. ilL Specimens of Olaoailia Braonii, Charpentiet, 
from Weiabeim, Hesse Darmstadt; ear-bone of Whale ftom Galf of Cali- 

Oibbon, Gen. John, through Dr. Wilcox. Aug. I2th. Bacalite from near Fort 

Sao d era, Dakota. 
Oibbona, Dr. W. P , through Dr. Bridges. Jan. 1th. A collection of one ban- 

dred and Beveuteen California plants. 
Ooldemith, E, Oct. 20lh. Bole from South Ambo;. 
Greer, Col. Jaa., through Dr. Kaschenberger. Dec. Itt. Fire Devooiao fosaila 

from Oolambua, Ohio ; 26 Lower Silurian foaaila from Dayton, Ohio ; frag- 
ment of wood from Drift from Dayton, Ohio ; fossil Coral from near aama 

locality. 
Grout, Itev. A. Jan. 2ltt. Ten Bpeciea of Invertebratea and one Vertebrate, 

from Tulu Land, 8. Africa 
Guillou. C. Jalg T(A. A small tniecellaneoas collection of Hinerals. July 

lAlh. Fine Teatndo geometrica, from Uadagaacar. 
Hull, Geo. W. March 3il. Haalodon tootb from Illinoia. 
Haaaler, Dr. P. A. Die. 22d. Celestine from Sicily ; one Coal, two Hematitea 

from Bibb Co., Ala. ; Hematite from Misaonri ; Hicafrom Philadelphia, and 

nine specimens of Coal Fosaila from Rhode laland and llauch Chunk, Pa, 
Hayden, Dr. P. V. .April 2Ut. Lignite from Colorado, a number of Ustrea 

subtrigonalia, and an Inoceramus from Colorado. 
Hayes, Dr. I. 1. July llh. Two skulls of Walrna and two of Bsquimani 

DogB. 
Hoopes, B. A. Ocl. I3th. Fine large cryatalliied Oalctte from Cumberland, 

Englnnd. 
Horn, Dr. Geo. H. Jan. 1th. Three apeciea of Reptiles from Arizona. Fti. 

ilh. Freah.waler Sponge, near dusaaviile, Honey Lake Valley, Cal. ; tin 

ore from Temescal, Cal. April 2Ut. PIsidium from Fort Tejon, Cal. 
Hornet's nest, Jan. 1th. 
Punt. Rer. W. E. Ifov. 3i Fragment of Ancient Pottery and Human Bonea, 

with the greater portion of a Scull from Coabocton, Ohio. 
Jeanes, Jos. Jaiy 1th. Skeleton of Jackal, from Syria. 
Judson, Dr 0. A. Jan. 2\it. A small collection of Fossils from Pike Co., Pa., 

and the fossil rib of a Cetacean from Virginia. 
Kokler, Wm. Dec. Ut. Foor Fossils from HannoTer, Germany. 
Lambert, J. Jaat 23d. A large Spider from Montgomery Co., Pa. 
Lamborn, R. H. Jfoe. 3d. Two obacure Fossils from Hnronian Slate, St, 

Louia R., Min. 
Lavergne, Felix. Oci. Uth. Three specimens of native Sulphur from Neris, 

W. I. 
Lea. 1. D'.e. \tl, Scult of the Mississippi Snapper. (See Welsh.) 
LeConle, Dr. J. L. Jan. 14M. A Serpent, Spider, Cicada, two Mynapods, and 

a Lizard from Fort Craig, N. U. April 31((. A collection of Foastl 

Ternary and Cretaceous Planta, (recently deacrlbad by Mr. Leaquereui) 

from Colorado, New Mexico and Kansas, an Inoceramus from Colorado. 

JfiV l^th. A collectinn of upwards of 6000 species of exotic Coleoptera 

; lo the late Dr. Zimmerman. Freaented by Dr. J. L. T^Conte, 

Lewis, Dr. Geo.H. Horn, Dr. F. W. Lewis, Isaac Lea, S. S. Balde- 

E. Draper. 

. Jant 2d. Stlgmarite and other coal plants, six species, 
J. Jun.Hh. Portion of the Jaw of a Fiah. JUarckUth. One 
Lcadica, 2 Cardinalis Virginianus, Slalia Wilsonii, Picus Pub«s- 
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^ens, from Harford Co., Md. Oct. \3th. Large collection of Nesta and 
Eggs of Birds, from Harford Co., Md. 
Llncecam, Dr. G. Jan. *lth. One hundred find four specimens, fourteen 
species of Reptiles from Texas. 

Lyman, B. S. Nov, 3d. Asphaltum from Trinidad and Matanzas, Qnba; 

crystals of Smoky Quartz, from Mt. 8t. Gothard, Sd. 
Matthews, C. W. May 6th, Sigillaria from Lawrence Co., Ala. 

Meehan, Thos. Jan, 7th. Two fossil remains of Fishes, Amphidectes Gladi- 
olus, Cope, and Polygryphus prehensilis, Cope ; from Sandusky, Ohio. 

Moss, Theo, F. March 24M. Crystallized Titanium, from Scotland. 

Parker, H. R. April Uth, A large Devonian Fossil from Oil Creek, Venango- 
Co., Pa. 

Peale, Charles W. June 23d. Calamite from Shamokin, Cumberland Co. 

Pennock, Homer. July *Jth. Five fortification Agates, deposited. 

Philips, Moro. June 2d. Three specimens of Ossite from Sombrera, "W. L, 
and a specimen of the same from Ashley River, S. C. 

Powell, Saml. Sept let, A miscellaneous collection of Marine Animals, con- 
sisting of Fishes, Mollusks, Echinoderms, Crustaceans, &c., from Newport, 
R.I. 

Raborg, Wm. Nov. 3d. Chrysothrix Sciureus, from Amazon River. 

Band, Theo. D. March 3d. Stilbite from Flat Rock Tunnel. March lOth. 
Graphic Granite and Muscovite with Magnetic Iron. 

Randall, F. A. Sept. Ist. Two jars of Reptiles from Warren Co., Pa. Oct. 
20th. A small collection of Palaeozoic Fossils. 

Rice, John. See Welsh. 

Roth rock, Dr. J. T. March l*Jth. A small collection, chiefly of Devonian 
Fossils, from Mifflin, Alleghany and Centre Co's, Pa. 

Salt Works, Washington Co., Va. Feb. 4M. Tusk, molar tooth and epiph- 
ysis of humerus of Mastodon and ramus of lower jaw of a Bison. 

Sergeant, J. D. Oct. I3th. Nest of the Baltimore Oriole, made exclusively of 
wool and horse-hair, from Western Pennsylvania. 

Siebold, Prof. Von. May I9th. Teeth of seven species of Cyprinidae, with 
many varieties of specimens. 

Skin of an Eel, which weighed 9} lbs., and was caught in Hunter's Lake, Sul- 
livan Co., Pa. 

Smith, T. Guilford. March 2Uh. Five specimens of Gold Ores from Colo- 
rado. 

Smithsonian Inst. May bth. Eight species of Amblystoma. Aug. I2th. 
Anodonta Yonkanensis, Lea. June 2d. Twenty species of Reptiles from 
Guayaquil, Quito and Upper Amazon. 

Snell, P. A. March lOlh. Mass of calcareous Tufa from Utica, 111. 

Snyder, W. B. May I9th. Indian Skeleton, &c., from a mound at Bellevue, 
Nebraska. 

Struthers, Wm. Oct. I3th. Conglomerate from the red sandstone of Port- 
land, Con. 

Sumichrist, F. Jan. 7th. Eighty-six specimens, nine species of Fishes from 
Mexico. 

Turner, Dr. Theo. H. Dee. I6th. A collection of fossil remains of a huge 
Saurian, comprising the greater part of the skeleton, described by Prof. 
Cope under the name of Elasmosaurus, from about 1 5 miles of Fort Wal- 
lace, Kansas. 

Two fossil Fishes from Solenhofen Slate. 

Tyson, Saml. Oct. 20th. Three specimens of Wavellite from Chester Co. 

Ulex, Geo. J. May I9th. Specimen of Struvite from Hamburg. 

United States Sanitary Commission. Dee. I5th, A set of instruments con- 
sisting of an Andrometer, Spirometer, Dynamometer, Facial-Angle In- 
strument and Callipers, for Anthropological measurements! 

Vaux, Wm. S. March 3d, Fine specimen of Phlogopite, Rossie, St. Law- 
rence Co., N. Y. March 24M. Skull of Chelone Mydas. July 1th, Skel- 

27 
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eton of Fox from Syria. Oct 6th. Very fine specimen of Tetrahedrite, 

coated with Pyrites from Liskeard, Cornwall. (See Welsh.) 
Walton, Jos. May bth. Two tertiary fossil Shells from Aquia Creek, Va 

Acantharchus promotis from New Jersey. Sept. 1st, A Silurian Fossil 

from the Catskill Mts. 
Welsh, Saml. and John. Dec. 22d. A portion of the Poirrier Collection of 

Remains of Mammals Birds and Fishes from the Miocene, Pliocene and 

Post-Pliocene formations of the Valley of the Loire, France. Purchased 

at a cost of $700.00, and presented by Messrs. Samuel and John Welsh, 

Isaac Lea, Wm. S. Vaux, Wm. P. Wilstach and John Rice. Obtained 

through Prof. E. D. Cope. 
Westcott, Chas. S. Dee. Ut, Mounted specimen of a Goshawk, Astur palum- 

barius, from Monroe Co., Pa. 
Wheelock, L. P. Feb. 4th. A collection of 58 specimens of fossils, consisting 

of remains of Fishes, MoUusks and Corals, from the comiferous limestone 

near Sandusky, Ohio. 
Willis, J. R. Jan. 14/A. A collection of Coal Fossils, Minerals, Shells and 

Crustaceans from Nova Scotia. Jan. 2l8t. Fight species of Fishes from 

Nova Scotia ; six Invertebrates from same locality. 
Wilstach, W. P. See Welsh. 
Wood, Dr. H. 0. May bth. A collection of 19 bottles (containing numerous 

specimens) of as many species of Phalangidse. 
Wood, Wm. S. Oct. 13(h. Young of Cyanura cristata, Picus pubescens and 

Melospiza melodia, from New Jersey. 
Wright, Jas. A. March 1 1th. A complete articulated skeleton of the Irish 

Elk, (Cervus Hibernicus) together with the skull and jfore part of the 

other bones of another skeleton. 
Yarnal, H. June 23. Deer from near Kane, McKean Co., Pa. 
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JOURNALS AND PERIODICALS. 

NORWAY. 

Christiana. Det Kongelige Norske Fredericks Universitets, Aarsberetning for 

Aaret 1866—1867. From the University. 
Forhandlingar i Videnskabs-Selskabet i Christiania. Aars- 1865 and 1866, 

1866 — 1867. From the Society. 
Throndhjem. Det K. Norske Videnskabers-Selskabs Skrifter det 19de Aarhun- 

drede. 5te Bands, Iste Heft, 1865. Also from 2 Band, Iste Heft, to 4de 

Band, Iste Heft, 1824—1846. From the Society. 

DENMARK. 

Kjobenhavn. Oversigt over det Kongelije Danske Videnskabemes Selskabs. 
1866, No. 7 ; 1867, Nos. 4 and 5. From the Society. 
M^moires de la Soci^t6 Royale des Antiquaires du Nord, 1850 — 1860, 1861, 

1866. From the Society. 

Tillaeg til Aarbger for Nordisk Oldkyndighed og Historie, aargang 1866— 

1867. From the same. 

Det Kongelige Danske Videnskabemes Selskabs Skrifter, Sjette Bind, and 
Femte Raekke, Sjvende Bind, 1867. From the Society. 
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RUSSIA. 

Dorpat. Sitzangsberichte der Naturforschenden Gesellschaft za Dorpat in den 
Jahren 1853 — 1863. From the Society. 
Archiv fur die Naturkunde Liv-Ehst und Kurlands. Herausgegeben yon 
der Dorpater Naturforscher Gesellschaft. Erste Serie. 3er Band, 3e and 
4e Lief. ; 4er Band, le Lief., zweite Serie. Biologische Naturkunde, 6er 
Band, le iind 2e Lief., 7er Band, le Lief., 1862—1867. From the Society. 

Moscou. Bulletin de la Soci^t^ Imp^riale des Naturallstes de Moscou, 1867, 
Nos. I — IV. From the Society. 

Riga. Correspondenzblatt des Naturforscher Vereins zu Riga, 16er Jahrg, 
1867. From the Society. 

St. Petersburg. Bulletin de I'Academie Imperiale des Sciences de St. Peters- 
burg. Nos. 2 — 5, 1868. From the Society. 
Memoires de I'Acad^mie Imperiale des Sciences des St. Petersburg. Ylle 
Serie, Tome XI. Nos. 9 — 18, 1868. From the Society. 

HOLLAND. 

Amsterdam. Jaarboek ran de Koninklijke Akademie yan Wetenschappen 

1866. From the Society. 

Yerslagen en Mededeelingen der E. Academie yan Wetenschappen. Afdee- 
ling Letterkunde. Tiende Deel, 1866. From the Society. 

Processen-Yerbaal yan der Gewone Yergaderingen der Koninklijke Akade- 
mie yan Wetenschappen. 1866-7. From the Academy. 

Rapport fait a 1' Academie Royale des Sciences des Pays-Bas, section Phy- 
sique. 1868. From the Academy. 
Harlem. Archiyes du Mus^e Teyler. Yol. 1, Fasc 1, 2 and 3me, 1868. From 
the Museum. 

Archiyes Neerlandaises des Sciences Exactes et Naturelles ; published by 
the Dutch Society of Sciences. Yol. 2, Parts 3, 4 and 6. La Haye, 1867. 
From the Society. 

GERMANY. 

Altenburg. Mittheilungen aus dem Osterlande ; published by the Gewerbe 
Yereine, Naturforschenden Gesellschaft and the Bienen wirthschaftlichen 
Yereine of Altenburg. Yol. XYIII, Parts 1 and 2, 1867. From the So- 
cieties. 
Mittheilungen aus dem Osterlande, gemeinschaftlich herausgegeben yon 
Eunst und Handwerks- Yereine, yon der Naturforschenden Gesellschaft 
und yom Landwirthschaftlichen Yereine zu Altenburg. Yols. 1 — 13. 
1837— -1857. From the Society. 

Augsburg. Neunzehnter Bericht des Naturhistorischen Yereins in Augsburg, 

1867. From the Society. 

Berlin. Archiy fur Naturgeschichte. Herausgegeben yon Dr. F. H. Troschel. 

32er Jahrg, 6es Heft, to 34er Jahrg, les Heft. From the Editor. 
Zeitschrift fur die Gesammten Naturwissenschaften. Herausgegeben yon 

dem Natarw. Yereine fiir Sachsen und Thuringen in Halle. 29er, 30er 

und 3ler Banden. From the Society. 
Zeitschrift der Deutschen geologischen Gesellschaft. XIX Band, 2 Heft, 

to XX Band, 2 Heft. From the Society. 
Physikalische Abhandlungen der K. Akademie der Wissenschaften zu Ber- 
lin aus dem Jahre 1866. Mathematische Abhandlungen aus dem Jahre 

1866 — 1867, From the Society. 
Monatsbericht der K. P. Akademie der Wissenschaften zu Berlin. Aug. 

1867, to Juli, 1868. From the Society. 
Sitzungs-Berichte der Gesellschaft Naturforschender Freuude zu Berlin im 

Jahre 1866 — 1867. From the Society. 
Wochenschrift des Yereines zur Befbrderung des Gartenbaues in denEonigl. 

Preussischen Staaten fiir Gartnerei und Pflanzenkunde. Nos. 26 — 52, 

1867 J Nos. 1—28, 1868. From the Society. 
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Berliner Entomologische Zeitschrift Herausgegeben Ton dem Entomolo- 

gischen Yereine in Berlin. Her Jabrg, 1867, 3es and 4e8 Yierteljahr- 

sheft, und 12er Jahrg, les and 2e8 Vierteljahr8h«ft. From the Society. 
Bonn, Yerhandlungen des NaturhistoriBchen Yereines der preussischen Rbein- 

lande und Westphalens. 24er Jabrg, late tind 2te Haffte, 1867. From 

the Society. 
Braunschweig. Archir fur Anthropologic. 2er Band, See Heft ; 3er Band, les 

and 2es Heft. From the Library Fund. 
Bremen. Abhandlungen herausgegeben yom Katurwissenshaftllchen Yereine 

zu Bremen. 1 Bd., Ill Heft, 1868. From the Society. 
Brunu. Yerhandlungen des Naturforschenden Yereines in Bmnn. Yol. 5, 

1866, 1867. From the Society. 
Budan. A Magyar Tudom. Akademia Edkonyvei. 1835-^1862. 8 Yols., 4to. 

From the Royal Hungarian Academy of Science. 
Gassel. Journal fiir Omitbologie. Herausgegeben von Dr. Jean Gabanis. 

Heft Y and YI, XY Jahrg., and Heft I— III, 16 Jahrg., 1867. From the 

Wilson Fund. 
Malakozoologische Blatter. Herausgegeben von Dr. Louis Pfeififer. 15 

Band, 1 — 5 Bog, and pp. 146 to 224. From the Wilson Fund. 
Danzig. Schriften der Natuiforschenden Gesellschaft in Danzig, 1868. From 

the Society. 
Darmstadt. Notizblatt des Yereines fur Erdkunde und Yerwandte Wissen- 

schaften zu Darmstadt. Ill Folge, Y Heft, 1866. From the Society. 
Dresden. Sitzungs-Berichte der Naturwissenschaftlichen Gesellschaft Isis in 

Dresden. Jahrgang 1867, Nos. 4 to 12 ; 1868, Nos. 1 — 6. From the So- 

eiety. 
Yerhandlungen der Kaiserlicben Leopoldino-Carolinischen deutscben 

Akademie der Naturforscher. 33er Band, 1867. From the Society. 
Frankfurt-am-main. Der Zoologische Ofiu?ten. YlII Jahrg. 1867, No. 7, to 

1868, No. 6. From the Bditor. 
Abhandlungen, herausgegeben von der Senckenbergeschen Naturforscben- 

den Gesellschaft. 6 Bandes, Sand 4 Heft. 1866-67. From the Society. 
Jabresbericht uber die Yerwaltung des Medicinalwesens. Herausgegeben 

Ton dem Aerztlichen Yerein. YIII Jahrg., 1864 — 1867. From the So- 
ciety. 
Freiburg, I. B. Berichte fiber die Yerhandlungen der Naturforschenden Gesell- 
schaft zu Freiburg I B. Band lY, Heft Y, 1867. From the Society. 
G5rlitz. Abhandlungen der Naturhistorischen Gesellschaft zu Gorlitz. ISer 

Band, 1868. From the Society. 
Gotha. Mittheilungen aus Justus Perthes Geographischer Anstalt. XI, 1867, 

to IX, 1868. Ergangsungsbeft, Nos. 22 and 23. From the Library Fund. 
Gdttingen. Nachrichten von der K. Gesellschaft der Wissenschaften und der 

Georg-Augusts-Universitat aus dem Jahre 1867. From the Society. 
Hannover. Funfzehnter, Sechszebnter und Siebenzehnter Jabresbericht der 

Naturhistorischen Gesellschaft zu Hannover, 1867. From the Society. 
Jena. Entomologisches Archiv. Herausgegeben von Dr. Theo. Thon. Erster 

Band, Brstes bis 4es tieft. 2er Band, les Heft. 1827 — 1829. From the 

Library Fund. 
Kiel. Zoologisches Magazin. Herausgegeben von Dr. G. R. W. Wiedeman. 

Band 1 and Band 2, Stiick 1. Kiel, 1817, and Altona, 1823. From the 

Library Fund. 
Kdnigsberg. Schriften der K. Physicalish-Okonomischen Gesellschaft zu 

Konigsberg. 6er Jahrgang, 1865, 1 and 2 Abth., 7er Abth., 1866, 1 and 

2 Abth. From the Society. 
Leipzig. Zeitschrift fiir Wissenschaftliche Zoologie, herausgegeben von 

C*arl T V. Siebold und Albert Kolliker. 18er Band, les Heft to 3es Heft, 

1868. Namen Register iiber Band, I— XY, 1868. 
Archiv fiir Anatomie, Physiologic und Wissenschaftliche Medeoin. Her- 
ausgegeben von Drs. Reichert und Bois Reymond. 1867, Heft 5, to 

1868, Heft 3. From the Library Fund. 
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Jenaische Zeitsehrift fur Medecin und NatarwiBsenschaft heransgegeben 

von der Medicinisch-naturwissenschaftlichen GoBellschaft zu Jena. 3er 

Band, 4es Heft, 1867. From the Societj. 
Berichte uber die Yerhandlungen der k. a. Gesellschaft der Wissenschaft- 

ten zu Leipzig; Matbematisch-Physische Classe, 1866, Nos. lY and 

V, 1867, Nos. 1 and II, 1867. Prom the Society. 
Des VIII Bandes der Abhandlungen der Math.-Phys.-Glasse der k. s. 

Gesell. der Wisaen. Nos. IV and V. Leipzig, 1867. From the Society. 
Linz. Sechsnndzwanzigster Bericht uber das Museum Francisco-Garolinum. 

1866. From the Museum. 
Lund. Acta Uniyersitatis Lundensis, 1865. Four parts, 1865—66. From the 

University. 
Mannheimer. Dreiunddreissigster Jahresbericht des Mannheimer Yereins fur 

Naturkunde, 1867. From the Society. 
Munich. Annalen der Eoniglichen Sternwarte bei Miinchen. Yols. XY and 

XYI, 1867. From the Society. 
Abhandlungen der Mathematisch Physikalischen Classe der E. B. Aka- 

demie der Wissenschaften. Zehnten Bandes, 1 ste Abth. Historischen 

Classe. 9en Bandes, 3e Abth. 1866. From the Society. 
Sitzungsberichte der K. B. Akademie der Wissenschaften zu Munchen. 

1866, II, Heft II, to 1867, II, Heft II. Munchen 1866—67. From the 
Society. 

Neubrandenburg. Archiv des Yereins der Freunde der Naturgeschichte in 

Meklenburg. 21 Jahrg., 1868. From the Society. 

Offenbach, A. M. Achter Band des Offenbacher Yereins far Naturkunde uber 

seine Thatigkeit vom 31 Mai 1866, bis 12 Mai, 1867. From the Society. 

Pest. A. Magyar Tudomanyos Akademia Jegyzokonyvei. 1863 — 4 — 5. From 

the Royal Hungarian Academy of Science. 

Magyar Akaderaiai Ertesito. 1859 — 1865. From the Royal Hungarian 

Academy of Science. 
Mathematikai es Termeszettudomanyi Koslemenyek vonatkozolag v hazai 
viskonyokra I, II, III, Kotet, 1861—5. From the Royal Hungarian 
Academy of Science. 
M. Tudom. Akademiai Almanach 1864 — 5 — 6. From the Royal Hun- 
garian Academy of Science. 
Prag. Sitzungsberichte der K. B. Gesellschaft der Wissenschaften in Prag 

1867. Jan. — Dec. From the Society. 

Abhandlungen der E. B. Gesellschaft der Wissenschaften Tom Jahre 

1867, 68te Polge ler Band, 1868. From the Society. 
Regensburg. Correspondenz-Blatt des Zool.-Mineralogischen Yereins in Re- 

gensburg. 21st year. Yerzeichniss der Sammlungen des Zool. Mineral. 

Yereins in Regensburg, 1867. Both from the Society. 
Flora Oder allgemeine botanische Zeitnng. Published by the Royal Bava- 
rian Botanical Society of Regensburg. New Series, vol. 25, 1667. From 

the Society. 
Stettin. Entomologische Zeitung. Herausgegeben von dem Entomologischen 

Yereine zu Stettin. 28er Jahrg., 1867. From the Society. 
Stuttgart. Neues Jahrbuch fdr Mineralogie, Geologic und Palseontologie. 

Jahrg., 1867, 6e8 Heft, to 1858, 5e8 Heft. From the Editors. 
Jahreshefte des Yereins fUr vaterlandische Naturkunde in Warttemberg. 

23er Jahrg., 1867. From the Society. 
Wurttembergische Naturwissenschaftliche Jahresheft ; 24er Jahrg., les und 

2es Heft, 1868. From the Editors. 
Wien. Sitzungsberichte der E. Akademie der Wissenschaften. Mathematisch- 

Naturwissenschaftliche Classe, 54er Band, Y Heft, 1 and 2 Abth, 

to 56er Band, 5 Heft, 2e Abth. From the Society. 
Denkschriften der E. Akademie der Wissenschaften, Mathematisch 

Naturwissenschaftliche Classe, 26erund27er Banden, 1867. From the 

Society. 



404 DONATIONS TO LIBRABT. 

Jahrbuch der K. K. Geologischen Relchsanstalt, Jahrg. 1867. 17 Band. 

No8. 2 — 4 ; 1868, Nob. 1—2. From the Society, 
Verbandlungen der K. K. Zoologisch botanischen Gesellschsift in Wien. 

Jahrg. 1867. XYII Band. From the Society. 
Verhandlangen der K. E. Geologischen Reichsanstalt. 1867, Nos. 10— 

13 ; 1868, No. 1. From the Society. 
Wiesbaden. Jahrbiicher des Nassauischen Yereins fur Natarkande. 19es und 

20es Heft, 1864—1866. From the Society. 
Wurzburg. Verhandlangen der Physicalisch-Medicinischen Gesellschaft in 

Wurzbnrg. Neue Folge, 1 Band, 1 Heft, 1868. From the Society. 
Natnrwissenschaftliche Zeitschrift, Herausgegeben von der Physikalisch- 

Medicinischen Gesellschaft. 6er Band, IV Heft, 1866—67. From the 

Society. 

SWITZERLAND. 

Basel. Verhandlungen der Naturforschenden Gesellschaft in Basel. 4er Theil, 

4es Heft, 1867. From the Society. 
Bern. Mittheilungen der Naturforschenden Gesellschaft in Bern aus dem 

Jahren., 1856—1867. 1856—1858. From the Society. 
Geneva. Actes de la Soci6t4 Hely^tique des Sciences Naturelles, 1841-43-46- 

52-53-61. From the Society. 
Bulletin de la Soci^t^ Ornithologique Suisse. Tome 1, 2e Partie, and 

Tome 2, Ire Partie, 1866. From the Society. 
Bibliotheque Universelle et Revue Suisse. Archives des Sciences Physi- 
ques et Naturelles. Nouvelle P^riode. Tome 30me, No. 119, to Tome 

33, No 130, 1867. From the Editors. 
Lausanne. Bulletin de la Soci6t^ Yaudoise des Sciences Naturelles. Yol. 

IX, Nos. 51 and 58, 1868. From the Society. 
Neuchatel. Bulletin de la Soci^t^ des Sciences Naturelles de Neuchatel. YII, 

part 3, 1867. From the Society. 
St. Gallen. Bericht iiber die Thatigkeit der St. Gallischen, Naturwissenschaft- 

lichen Gesellschaft wahrend des Yereinsjahres, 1866-67. 1867. From 

the Society. 
Zurich. Yerhandlungun der Schweizerischen Naturforschen. Gesellschaft bei 

ihrer Yersammlung zu Zurich, 1841-42. 1846-51; 1854, 1856—1858, 

1861—1864, 1867. From the Society. 

BELGIUM. 

Bruxelles. Annales Meteorologiques de I'Observatoire Royale de Bruzelles, 
Par A. Quetelet. Ire Annee, 1867. From the Observatory. 
Annuaire de TAcademie Royale des Sciences, des Lettres, et des Beaux- 
Arts de Belgique, 1868. 34 me Ann^e. From the Academy. 
Bulletins de TAcademie Royale des Sciences, des Lettres et des Beaux- 
Arts de Belgique. 36me Annee, 2me Ser., T. XXIY, 1867. From the 
Academy. 
Memoires Couronn^s et Autres Memoires publics par I' Academic Royale 
des Sciences, Ac, de Belgiques. Collection in 8vo. Tomes 19 and 20. 
Quarto, Tome 33, 1868. From the Society. 

Louvain. Annuaire de TUniversit^ Gatholique de Lonvain, 1868. 32e Ann^e. 
From the Society. 

Mons. Memoires et Pablications de la Soci^t^ des Sciences des Arts et des 
Lettres du Hainaut. Mons 1868, III Serie, Tome 2eme. From the 
Society. 

FRANCE. 

Angers. Memoires de la Soci^i^ Imp^riale d' Agriculture, Sciences et Arts d' 
Angers. New Series, 1867. Parts 3 and 4. From the Society. 
Memoires de la Soci^t^ Academique de Maine et Loire, 19me and 20me 
Yols., 1866. From the Society. 
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Bordeaux. Memolres de la Soci^t^ des Sciences Physiques et Naturelles de 

Bordeaux. Tome V, Paris 1867, 2e et 3e Cahier et Extraits des 

Proc^B-Verbaux. From the Society. 
Caen. Memoires de I'Acaddmie Imperial e des Sciences, Arts et Belles Lettres 

de Caen, 1868. From the Society. 
Lyon. Memoires de I'Academie Imperiale des Sciences, Belles-Lettres et Arts 

de Lyon. Glasse des Sciences. Tome 16me. From the Society. 
Orleans. Memoires de la Soci^t^ d' Agriculture, Sciences, Belles-Lettres et 

Arts d'Orleans. Second S^rie. Tome XI, No. 2, to 1868, Part L From 

the Society. 
Paris. Bulletin Mensuel de la Soci^t^ Imperiale Zoologique d'Acclimatation. 

2me S6rie, Tome IV, No. 12, to Tome V, No. 10. From the Society. 
Revue et Magasin de Zoologie pure et appliqu^e Par M. F. E. Guerin- 

M6neville. 1867, No. 12, to 1868, No. 7 and Nos. 9—11. From the 

Editor. 
Annales des Mines. 6me S4rie, Tome XI, 2e Livr, XIII, and 3re Livr. 

From the Minister of Public Works, France. 
Memoires de la Soci^t4 Nationale et Central d' Agriculture. Annees 1848 to 

1865. Twenty-five volumes, 8vo. From the Society. 
Bulletin des Seances de la Soci^te Imperiale et Centrale d'Agriculture de 

France. Eleven volumes, 8vo 1856^1868. From the Society. 
Journal de Conchyllologie. 3e Serie, Tome VIII, Nos. 1 — 3, 1868. From 

the Editors. 
Nouvelles Archives du Museum d'Histoire Naturelle de Paris. 2me Fasc, 

Tome 4 me, 1868. From the Library Fund. 
Actes de I'Acad^mie Imperiale des Sciences, Belles-Lettres et Arts de 

Bordeaux. 3e Serie, 29e Ann^e, 1867, 2me — 4me Trimestre, 1867. From 

the Society. 
Journal de I'Anatomie et de la Phys. de I'Homme et des Animaux, public 

par M. Chas. Robin. Nos. 1 to 5, 1868. From the Wilson Fund. 
Memoires de PAcademie Imperiale des Sciences, Belles-Lettres et Arts de 

Lyons, Classe des Lettres. Tome 13me, 1866-68. From the Society. 
Annales de la Soci^t^ Linneenne de Lyon. Ann^e, 1867. Tome 15me, 

1868. From the Society. 
Annales de la Soci^t4 Entomologique de France. Tome 7me, 1 — 4 

Trimestre, 1868. From the Society. 
Annales des Sciences Naturelles. 5me Serie, Botanique. From Tome VII, 

No. 3, to Tome VIII, No. 6. Zoologie, Tome VIII, Nos. 1—6. From the 

Library Fund. 

ITALY. 

Bologna. Rendiconto delle sessioni dell' Accademia delle Scienze dell Istituto 

di Bologna, Anno Accademico 1865 — 1867. From the Society. 
Memorie dell' Accademia delle Scienze dell Instituto di Bologna. Serie II. 

Tome V, Fasc. 3 and 4. Tome VI, Nos. 1 — 4, 1866-67. From the So- 
ciety. 
Catania. Atti dell' Accademia Gioenia di Scienze Naturali in Catania. Serie 

Terza, Tomo 1. 1867. From the Society. 
Naples. Societa Reale di Napoli Rendiconto dell' Accademia delle Scienze, 

Fisiche e Mathematiche. Anno IV, Fasc. 4, to Anno VI, Fasc. 5. From 

the Society. 
Atti deir Accademia delle Scienze, Fisiche e Mathematiche. Vol. II, 1865. 

From the Society. 
Palermo. Giornale di Scienze Naturali ed Economiche 1867. Vol. Ill, Parts 

1 — 4. 1867. From the Royal Technical Institute, Palermo. 
Torino. Memorie delle Reale Accademia delle Scienze di Torino. Serie Sec- 

onda, Tomo XXIIL 1866. From the Society. 
Atti della R. Accademia delle Scienze di Torino. Vol. II, Disp. 4 — 7. 

1867. From the Society. 
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PORTUGAL. 

Lisboa. Jo arnal de Sciencias, Mathematicas, PbyBicas e Nataraes, pnblicado 
sob as auspicios da Academia Real das Sciencias de Lisboa. Nams. I 
and n. 1866-67. From the Society. 

SPAIN. 

Madrid. Annario del Real Obserratorio de tfadrid. Anno YIII, 1868. From 
the Obseryatorj. 

GREAT BRITAIN AND IRELAND. 

Dublin. The Journal of the Royal Dublin Society. No. 36. 1867. From the 

Society. 
Edinburgh. Proceedings of the Royal Society of Edinburgh. Session 1866-67. 

Vol. VI, No. 71. From the Society. 
Transactions of the same. Vol. XXIV, Part 3, for the Session 1866-67. 

From the Society. 
Transactions of the Botanical Society. Vol. IX, Part 1, 1867. From the 

Society. 
Proceedings of the Royal Physical Society. Sessions 1862 — 1865. From 

the Society. 
Glasgow. Transactions of the Geological Society of Glasgow. Vol. II, Part 

3, 1867. From the Society. 
Proceedings of the Philosophical Society of Glasgow. Vol. VI, Nos. 1, 2 

and 3. 1865—1867. From the Society. 
Leeds. Philosophical and Literary Society. The Annual Report for 1867-68. 

From the Society. 
Report of the Geological and Polytechnic Society of the West Riding of 

Yorkshire. 1867, 1868. From the Society. 
London. Proceedings of the Royal Society. Vol. XVI, Nos. 95 to 99. From 

the Society. 
Journal of the same. Vol. II, Part 5. 1868. From the Society. 
Transactions of the same. Vol. 157, Part 2. 1867. From the Society. 
Royal Horticultural Society's Proceedings. Vol. I, New Series, Nos. 9 — 

11. From the Society. 
Quarterly Journal of Microscopical Science. New Series. Nos. 29 to 31. 

From the Library Fund. 
The Journal of the Royal Asiatic Society of Great Britain and Ireland. 

New Series. Vol. Ill, Part 1. 1867. From the Society. 
The Journal of Anatomy and Physiology. Second Series, Nos, 1 and 2. 

From the Library Fund. 
Journal of the Society of Arts and the Institutions in Union. Vol. XV. 

1866-67. From the Society. 
The Journal of the Chemical Society. Oct., 1867, to Sept., 1868. From 

the Society. 
The Student and Intellectual Observer. Nos. I to XI. From the Libraiy 

Fund. 
Proceedings of the Scientific Meetings of the Zoological Society of London 

for the year 1867. Parts II and III. 1868, Part I. From the Society. 
Transactions of the same. Vol. VI, Parts 4 — 7. From the Society. 
Proceedings of the Royal Institution of Great Britain. Vol. IV, Part 3, 

and Vol. V, Parts 1 to 4. From the Society. 
The Journal of the Linnean Society. Botany, Vol. IX, No. 40, Vol. X, 

Nos. 41—47. Zoology, Vol. X, Nos. 36 to 42. 1867-68. From the 

Society. 
The Transactions of the Linnean Society of London. Vol. XXVI, Part tht 

First. 1868. From the Society. 
The Journal of the Royal Geographical Society. Vol. 37. 1867. From 

the Society. 
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Proceedings of the eame. Vol. XI, No. 3, to Vol. S^II, No. 4. From the 

Society. 
The Annals and Magazine of Natural History. Vol. XX, No. 117, Third 

Series, to Vol. II, No. II, Fourth Series. 1867. From the Library Fund. 
The London, Edinburgh and Dublin Philosophical Magazine and Journal 

of Science. Vol. 34, No. 229, to Vol. 36, No. 244. From the Library 

Fund. 
Notes and Queries. Aug., 1867, to Oct., 1868. From the Editor. 
Trubner's American and Oriental Literary Record. Nos. 31, 32, 34, 37 

and 39. Jan., 1868. From the Publishers. 
The Athenaeum Journal. Nos. 2093 to 2110, and 2119 to 2131. 1867-68. 

From the Library Fund. 
Journal of the Statistical Society of London. Vol. XXXI, Parts 2 and 3. 

From the Society. 
The Popular Science Review. Edited by Henry Lawson, M.D. Nos. 26 — 

29. From the Library Fund. 
The Ibis, a Quarterly Journal of Ornithology. New Series, Nos. 12 to 16. 

Edited by Alfred Newton, M.A. From the Library Fund. 
Publications of the Palaeontological Society. Vols. XIX— XXI. 1868. 

From the Wilson Fund. 
The Journal of Travel and Natural History. Vol. I, Nos. 1 — 4, 1868. From 

the Library Fund. 
The Quarterly Journal of the Geological Societv. Vol. XXIII, Parts 4 and 

5 ; Vol, XXIV, Parts 1—3. Nov. 1, 1867. From the Society. 
New Castle upon Tyne. Transactions of the Tyneside Naturalists Field Club. 

Vol. I, Pts. 1—3, 5 ; Vol. II, Pt. 4 ; Vol. Ill, Pts. 1—4 ; Vol. IV, Pts. 1 

—4; Vol. V, Pt. 1 ; Vol. VI, Pt. 2. 1848—1864. From the Society. 
Natural History Transactions of Northumberland and Durham. Vols. I 

and II. From the Natural History Society, Northumberland. 

UNITED STATES. 

Boston. Bulletin of the Public Library of the City of Boston. No. 7, 1868. 
From the Trustees. 
Proceedings of the Boston Society of Natural History. From Vol. XI, 

p. 209, to Vol. XII, p. 80. From the Society. 
Memoirs read before the same. Vol. I, Pt. 3, 1868. From the Society. 
Condition and Doings of the same. May, 1868. From the Society. 
Annual of the same. 1868-69. I. From the Society. 
Buffalo. Thirty-second Annual Report of the Executive Committee of the 

Young Men's Association of Buffalo. 1868. From the Association. 
Cambridge. Proceedings of the American Academy of Arts and Sciences. 
Vol. VII, pp. 185—344. From the Society. 
Memoirs of ihe same. New Series. Vol. IX, Pt. 1. 1867. From the So- 
ciety. 
First Annual Report of the Trustees of the Peabody Museum of American 
Archeology and Ethnology. 1868. From the Trustees. 
Chicago. The Pharmacist. Vol. I, Nos. 1 and 2. 1868. From the Editor. 
Transactions of the Chicago Academy of Sciences. Vol. I, Part 1. 1867. 
From the Society. 
New Haven. The American J'ournal of Science and Arts. Second Series. 

Nos. 133 to 138. From the Editors. 
New York. Annals of the Lyceum of Natural History. Vol. VIII, Nos. 15, 16, 
17. 1867. From the Lyceum. 
New York Medical Journal. Feb., 1868. Vol. VI, No.5, to Vol. VIII, No. 3. 

From the Editors. 
The Chemical News and Journal of Physical Science. Vol. II, No. 1, to 
Vol. Ill, No. 2, and Vol. Ill, Nos. 5 and 6. Jan., 1868. From Messrs. 
Townsend and Adams. 
American Journal of Mining. Vol. V, Nos. 7 to 26. 1868. From the 
Editor. 
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The American Athensum. April 11th and 25th, and Hay 2d. From the 

Publisher. 
The Galaiy : an Illustrated Magazine. Vol. V, No. 5. May, 1868. From 

the Publishers. 
Philadelphia. Proceedings of the Academy of Natural Sciences. 1867, No. 4, 

to 1868, No. 3. From the Publication Committee. 
The American Journal of Medical Sciences. Edited by Isaac Hays, M.D. 

Nos. 110, 111 and 112. New Series. From the Editor. 
The Dental Cosmos. New Series. Vol. X, Nos. 1 to 12. From the 

Editor. 
Transactions of the Odontographic Society of Pennsylvania. Vol. 1, 

1864. From the Society. 
The Medical News and Library, 1868. From the Editors. 
The Gardener's Monthly, edited by Thos. Meehan. Vol. X, Nos. 1 to 12. 

From the Editor. 
The American Journal of Conchology, 1867. Vol. 3, No. 3. to Vol. 4, 

No. 3. From the Publication Committee. 
Proceedings of the American Philosophical Society. Vol. X, Nos. 78 and 

79. From the Society. 
American Journal of Pharmacy. Vol. 40, Nos. 1 to 6. Third Series. 

March 1868. From the Editor. 
Proceedings of the American Pharmaceutical Association at the Fifteenth 

Annual Meeting, held at New York City, Sept., 1867. From the Asso- 
ciation. 
Transactions of the Medical Society of the State of PennsyWania at its 

19th Annual Session. Fifth Series. Part I, 1868. From the Society. 
Transactions of the American Entomological Society. Vol. I, Nos. 3 and 

4; Vol. 2, No. 1. From the Society. 
Forty-fifth A.nnual Report of the Mercantile Library Co., of Philada., 

January, 1868. From the Mercantile Library Co. 
Lippincott's Magazine. Vol. 1, No. 1. Jan., 1868. From the Editor. 
Salem. The American Naturalist. From Vol. 1, No. XI, to Vol. 2, No. X. 

1868. From the Library Fund. 
Proceedings of the Essex Institute. Vol. 5, Nos. 5 to 7, 1867. From the 

Society. 
San Francisco. Proceedings of the California Academy of Natural Sciences. 

Vol. Ill, Part V, 1867. From the Society. 
Memoirs presented to the California Academy of Sciences. Vol. I. Pt. 1. 

Catalogue of Pacific Coast Mosses. By Leo Lesquereux, 1868. From 

the Society. 
St. Louis. The Transactions of the Academy of Science of St. Louis. Vol. 

2, 1861—1868. From the Society. 
Warrenton, N. C. Transactions of the 15th Annual Meeting of the Medical 

Society of the State of North Carolina, held at Warrenton, N. C, 20th 

May, 1868. From the Society. 
Washington. Reports of the National Academy of Sciences, 1868. From the 

Academy. 
Monthly Report of the Director of the Bureau of Statistics, Treasury De- 
partment. From Oct. 26, 1867 to Aug., 1868. From the Department. 
Worcester. Proceedings of the American Antiquarian Society, Oct. 21, 1867. 

From the Society. 
Proceedings of the same, with reference to the death of Hon. Levi Lin- 
coln. From the Society. 

CANADA. 

Montreal. The Canadian Naturalist and Geologist. New Series. Vol. Ill, 
Nos. 3 and 4. May, 1867. From the Editor. 
Second Annual Report of the Montreal Sanitary Association, 1868. From 
the Association. 
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Toronto. The Canadian Entomologist. Vol. I, Nos. 1 and 3, 1868. From 
the Editors. 
The Canadian Jonrnal of Indnstry, Science and Arts. New Series, No. 
66, Dec. 1867. From the Editors. 

CUBA. 

Habana. Repertorio Pisico Natural de la Isia de Cuba. Director Felipe Poey, 
Tomo II, Nos. 8 to 20. From the Editor. 

SOUTH AMERICA. ' 

Santiago. Anales de la Universidad de Chile. Seven volumes, from 1860 — 
1866. From the Unyrersity of Chile. 

Annuario Estadistico de la Republica de Chile, Entrega 2—7, 1861-66. 
From the University of Chili. 

' ASIA. 

Batavia. Natuurkundig Tijdeschrift voor Nederlandsch Indie, Uitgegeven 

door de Eoninklijke Natuurkundige Vereeniging in Nederlandsch Indie. 

Deel 29, Zesde Serie, Deel IV. Afl. 2 — 4, 1866. From the Society. 
Bombay. The Journal of the Bombay Branch of the Royal Asiatic Society. 

No. XXiV, Vol. VIII, 1865-66. From the Society. 
Calcutta. Memoirs of the Geological Survey of India. Palaeontologia Indica. 

V, 1—4, VI, Parts I and II, 1867. From the Society. 
Annual Report of the same. Eleventh year 1866-67. From the Survey. 
Shanghai. Journal of the North China Branch of the Royal Asiatic Society. 

New Series. No. IV, Dec, 1867. From the Society. 



OTHER SCIENTIFIC WORKS. 

Addenda to last Edition of Gray's Manual of Botany. From the Author. 
Agassiz, Mr. and Mrs. Louis. A journey in Brazil. 8vo. Boston, 1868. From 

the Wilson Fund. 
Alder and Hancock. Notices of some new and rare British species of naked 
Mollusca. From Alabany Hancock through the Conchological Section. 
Additions to the British species of Nudibranchiate Mollusca. From the 

same. 
Remarks on the genus Eolidina of M. de Quaterfages. From the same. 
Notice of a collection of Nudibranchiate Mollusca made in India by 

Walter Elliot. 4th Tract. From the same. 
Descriptions of two new species of Nudibranchiate Mollusca. From the 

same. 
Notice of some new species of British Nudibranchlata. From the same. 
Report on the British Nudibranchiate Mollusca. London, 1845. From the 

same. 
Descriptions of a new Genus of Nudibranchiate Mollusca, with some new 

species of Eolis. From the same. 
Descriptions of Pterochilus, a new genus of Nudibranchiate Mollusca and 
two new species of Doris. From the same. 
Allen, Harrison. Outlines of Comparative Anatomy and Medical Zoology. 

Philada., 1869. From the Author. 
American Ethonology. A paper on a general society for the study of Ameri- 
can Antiquities. From the Publishers. 
Amunategui, M. L. Descubrimiento i Conquista de Chile, Santiago, 1862. 

From the University of Chili, 
Annual Report of the Surgeon General U. S. A., 1868. From the Surgeon 
General. 
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Aanual Mortuary Report of the Board of Health of the City of New Orleans, 

from the let of Jaa. to the 3 1 at of Dec, 1867. From the Board of 

Health. 
Barnes. Map of Philadelphia. From the Library Fund. 
Barrande, J. Cephalopodes Siluriens des Orthoceres. Prague, 1868. From 

the Author. 
Barrio, Don Paulino de. Noticia obre el Terreno Carbonifero de Goronel J. 

Lota. Santiago, 1857. From the University of Chili. 
Bell, A. M. Visible Speech ; the science of Universal Alphabetics. 1 vol. 

and two pamphlets. * From the Author. 
Benecke, E. W. Geognostisch-Palaontologische Beitrage. Erster Band, III 

Heft. Munchen, 1868. From the Library Fund. 
Benoit, L. lUustrazioni sistematico critica Iconografica de Testacei Estra- 

marini della Sicilia ulteriore e delle Isole circostanti. Quaderno 1 — 4. 

Napoli, 1857. From the Author, through the Conchological Section. 
Bentham, Geo. Handbook of the British Flora, 8vo. London, 1868. From 

the Library Fund. 
Bergh, R. Anatomisk Undersogelse Sancara Quadrilateralis. Kjobenharen, 

1863. From the Author, through the Conchological Section. 
Bigsby, J. J. Thesaurus Siluricus, the Flora and Fauna of the Silurian 

Period. With addenda. London, 1868. From the Author 
Biographies des Membres de la Soci^t^ Imp^riale et Centrale d' Agriculture de 

France, 1848—1853. From the Society. 
Bischoff, Dr. Th. L. W. Ueber die Brauchbarkeit der in Verschiedenen Euro- 

paischen Staaten Veroffentlichten Resultate des Recrutirungs Ges- 

chaftes ; Munchen, 1867. From the Royal Bavarian Academy. 
Blanford, Wm. T. On Opisthostoma, Blanford. From the Author, through 

the Conchological Section. 
Bland, Thos. Notes on certain Terrestrial Mollusca, with description, of new 

species. From the Author, through the Conchological Section. 
Bodley, R. L. In Memoriam. Isaac Barton, Philada., 1868. From the 

4.uthoress. 
Boheman, H. Monographia Cassididarum. 4 vols., 8mo. Holmias, 1850-62. 

From the Library Fund. 
Boot, F. Illustrations of the Genus Carez. Part Fourth. London, 1867. 

From the Library Fund. 
Bourguignat, M. F. B. Mollusques nonveaux, litigieux on peu connus. 6me 

et 8me Fasc. Paris, 1865. From Qeo, W. Tryon, Jr., through the Con- 
chological Section. 
Bowling, W. K., M.D. Historical Address to the Graduating Class of 1868, 

in the Medical Department of the University of Nashville. 2d edition. 

Nashville, 1868. From the Author. 
Briseno, Don R. Estadistica Bibliografica de la Literatora Chilena. Santiago 

1862. From the University of Chili. 
Bronn, H. G., Dr. Continiked by Dr. Gerstacker. Klassen und Ordnungen des 

Thier Reich's; Vol. 5, Parts 5 and 6, Leipsig and Heidelberg, 1868. 

From the Wilson Fund. 
Brot, Dr. A. Etudes sur les Coquilles de la Famille des Nayadet qui habitent 

le Bassin du L4man. Bale et Geneva, 1667. From the Author, 

through the Conchological Section. 
Materiauz pour servir a I'Btude de la Famille des Melaniens additions et 

Corrections au Catalogue Systematiqne des especes qui composent la 

Famille des Melaniens. Geneve, 1868. From the Author. 
Bcown, Bobt. Miscellaneous Botanical Writings. Ray Society, London, 1867. 

From the Wilson Fund. 
Brash, Geo. J. On Sussexite. From the Author. 
Brusina, S. Prinesci Malakologiji Hrvatskoi. From the Author, through the 

Conchological Section. 
Burat, M. A. Traits du gisement et d'exploitation des Minerauz Utiles Ire. and 

2re Partie. Paris, 1858-59. From the Wilson Fund. 
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GapellO) F. de B. Deseripcao d« Algumaa especies Noras oa ponco con- 
hecidas de Crustaceos e Arachnidions de Portugal e possessoes Porta- 
guezas do Ultramar. Liaboa, 1866. From the Author. 
Deseripcao de Tres Especies Novas de Crustaceos da Africa Occidental. 
Lisboa, 1864. From the Author. 

Carte, Alex., M.D. On the Anatomj of Balenoptera rostrata. From the 
Author. 

Catalogue of the Unios, Alasmodontas and Anodontas of the Ohio River and 
its northern tributaries, adopted bj the Western Academy of Natural 
Sciences of Cincinnatti. From the Academy, through theConchological 
Section. 

Gill, T. Systematic Arrangement of the MoUusks of the Family Yiviparidse 
and others, inhabiting the United States. From the Author, through 
the Conchological Section. 

Catalogue of the published Maps, Sections, Memoirs and other publicatious of 
the Geological Survey of the United Kingdom up to Oct., 1867. London, 
1867. From the Survey, 

Catalogue of Books added to the Library of Congress from Dec. 1, 1866, to 
Dec. 1, 1867. Washington, 1868. From the Librarian of Congress. 

Catalogue of Works in the Library of the American Entomological Society. 
Philadelphia, 1868. From the Society. 

Catalogue of Scientific Papers, 1800 to 1863. Completed and published by the 
Aoyal Society of London. Vol. I. London, 1867. From the Society. 

Catalogue of Meteorites in the Museum of the Geological Survey of India. 
Calcutta, 1867. From the Survey. 

Censo jeneral de la Republica de Chili levantado el 19de Abriel de 1865. San- 
tiago de Chile, 1866. From the University of Chili. 

Chalmas, Muoier. Description d'un Nouveau Genre du Kemmeridge-Clay. 
From the Author. 

Chapman, Jas. Travels in the Interior of South Africa, comprising fifteen 
years' Hunting and Trading. 2 Vols., 8vo. London, 1868. From the 
Library Fund. 

Chevrier, F. Essai Monographique sur les Nysson du Bassin du L^man (In- 
sectes Hymen opleres). 1867. From the Author. 

Chile bajo el Imperio de la Constitucion de 1828. Santiago de Chile, 1861. 
From the University of Chili. 

Circular No. 1. War Department, Surgeon-General's Office. Report on Epi- 
demic Cholera and Yellow Fever in the U. S. Army during 1867. Wash- 
ington, 1868. From the Surgeon General. 

Clevis Poetica Antiquae Linguae septentrionalis quam e lexico poetico. Svein- 
bjornis Egilssonii collegit et in ordinem redegit Benedictus Grondal 
(Egilsson). Edidit Societas Regia Antiquariorum Septemtrionalium. 
Hafnise, 1864. From the Northern Society of Antiquaries. 

Concha i Toro, M. Chile durante los Anos de 1824—1828. Santiago, 1862. 
From the University of Chili. 

Contributions to the Ichthyological Fauna of Japan. 2 Vols. From Mr. Wm. 
M. Gabb. 

Cook, G. Report of the State Geologist, Prof. Geo. Cook, for the year 1867. 
Trenton, N. J., 1869. From the Author. 

Cox, J. C. A Monograph of Australian Land Shells. Sydney, 1868. From 
the Author, through the Conchological Section. 

Crosse, H. ' Un Mollusque bien Maltrait^, on comment M. Victor Hugo com- 
prend I'brganization du Poulpe. From the Author, through the Con- 
chological Section. 
Descriptions de Coquilles nouvelles. From the same. 

Dahlborn, G. A. Hort Underrattelse om Skandinaviska Insekters. Lund, 
1857. From the Library Fund. 

D' Arrest, H. L. Siderum Nebulosorum Observationes Havnienses. Havnies, 
1867. From the Royal Danish Society of Science. 
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Das Staatsbndget nnd das Bedurfniss fur Ennst und Wissenschaffe. HannoTer^ 

1866. From the Natural History Society 
Debeauz, 0. Faune Malacologique de la Valine de Bareges. From the Author, 

through the Goncholog^cal Section. 
Diagnose d'une espdce nouYelle d'Helix de I'lle de Corse. From the 

Author, through the Gonchological Section. 
De Gandolle, M. A. Lois de la Nomenclature Botanique. Paris, 1867. From 

the Library Fund. 
Prodromus Systematis Naturalis regni regetabilis. Pars 16, Fasc. 2. Paris, 

1868. From the Wilson Fund. 
De Laporte, F. L., et H. Gory. Histoire Natnrelle et Iconographie des Insectes 

Ooleopteres, publi6e par Monographies s^par^es. 8to. Text 4 Vols., 

Plates 2 Vols. Paris, 1837. From the Library Fund. 
Deshayes, G. P. Note sur le genre Trochotoma. From the Author, through 

the Gonchological Section. 
Des Moulins, M. Gh. De la Glassification de certaine Opercules de Gast^ro- 

podes. Bordeaux, 1867. From the Author. 
Letter k Monsieur Frangois Grepin. Bordeaux, 1868. From the Author. 
Des Principaux Fossiles recueillis par les members de la Soci^t^ k Gaze- 

neuye. Bordeaux, 1868. From the Author. 
Descriptions et Figures des quelques Goquilles Fossiles du Terrain tertiaire 

et de la craie. Bordeaux, 1868. From the Author. 
Donatl, Antonio D. Trattato de semplici, pietre, et Pesci Marinl che Nascono 

nel lito de Venetia la maggior parte non conosciuti da Teofrasto, Dio- 

Bcoride, Plinio, Galeno et altri Scrittori. In Venetia, 1631. From 

S. S. Haldeman. 
Dozy et Molkenbanr. BryologiaJavanica. Fa8C.55 — 57. Lugduni Batavorum, 

1867. From the Wilson Fund. 

Drouet, H. MoUusques terrestres et fluviatiles de la Gote d'Or. From the 

Author, through the Gonchological Section. 
Du Bocage, J. Y. B. Sur quelques Mammiferes rares et pen connus d'Afrique 

occidentalis, qui se trouvent au Museum de Lisbonne. From the Author. 
Noticea acerca des earacteres e affinidades Natnraes de um Novo genera 

de Mammiferos Insectivoros da Africa occidental Bayonia Yelox (Pota- 

mogale velox, Du Ghaillu). Lisb«a, 1865. From the Author. 
Apontamentos para a Icthyologia de Portugal Peixes Plagiostomos. Pre- 

meira Parte. Lisboa, 1866. From the Author. 
Instruccoes practicas sobre o modo de colligir, preparar e remetter pro- 

ductos zoologicos para 0. Museo de Lisboa. Lisboa, 1862. From the 

Author. 
Dubois, G. F. H. Oiseaux de I'Europe, suite aux Planches Golories des Oiseaux 

de la Belgique. 226 — 233me Lirrs. Bruxelles, 1867. From the Wilson 

Fund. 
Dunker, Dr. W. Palseontographica. Beitrftge zur Naturgeschichte der Yorwelt. 

18er Band, le Lief. Gassel, 1868. From the Wilson Fund. 
Ehrenberg, G. G. Ueber die seit 27 Jahren noch wohl erhaltenen organisations 

Preparate des mikroskopischen Lebens. 4to. Berlin, 1862, From the 

Author. 
Edwards, Wm. H. The Butterflies of North America. Part 1st. Philadelphia, 

1868. From the Author. 

Engelmann, G. Revision of the North American species of the Genus Jubcus. 

St. Louis. From the Author. 
Erdmann, A. Expose des Formations quaternaires de la Su^de. Texte and 

Atlas. Stockholm, 1868. From the Author. 
Erichson, W. F. Naturgeschicte der Insecten Deutschlands. Erste Abthei- 

lung. Goleoptera. Erster Band, 2e Halfte, le Lief. Berlin, 1868. 

From the Wilson Fund. 
Fire photographs of Inscription rock and one of Mushroom rock. From Edw. 

Miller, 
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Pleury, A. L., Prof. Gold in an Amorphous and Chemically combined Con- 
dition in Natnre. Boston, 1868. From the Author. 
Flint, A., M.D. The Physiology of Man. Alimentation ; Digestion ; Absorp- 
tion ; Lymph and Chyle. New York, 1867. From the Wilson Fund. 
Forrest, Capt. T, A Voyage to New Guinea and the Moluccas. 4to. London, 

1829. From M. J. D. Sergeant. 
Fouque, M. Rapport sur les Tremblements de Terre de Cephalonie et de Metelin 

en 1867. From the Author. 
Premier Rapport sur une Mission Scientifique a Pile de Santorin. From 

the Author. 
Rapport sur les phenomenes Chimiques de TEruption de I'Etna en 1865. 

From the Author. 
Fourteen Theses. From the University of Louvain. 
Gassies, J. B. Malacologie terrestre et d'Eau douce de la region intra-littorale 

de PAquitaine. From the Author, through the Conchological Section. 
Gastaldi, B., translated by C. H. Chambers. Lake Habitations and Pre-historic 

Remains in the Turbaries and Marl-beds of Northern and Central Italy. 

870. London, 1865. From the Library Fund. 
Geinitz, Dr. Hanns Bruno. Die Fossilen Fischschuppen aus dem Pl&nerkalke 

in Strehlen. From the Author. 
Genth, F. A. Contributions to Mineralogy. From the Author. 
Geological Survey of California. Geology. Vol. L 1865. From the Library 

Fund. 
Palaeontology. Vol. II. Section 1, Part 1. Tertiary Invertebrate Fossils. 

Mining Statistics, No. 1. Geographical Catalogue of the MoUusca. From 

Mr. Wm. M. Gabb. 
Geologist of Iowa, First and Second Annual Report of the. Desmoines, Iowa. 

From the Author, Charles A. White, M.D. 
Geological Survey of Canada. Report of Progress from 1863 to 1866. Ottawa, 

1866. From the Director. 
Geological Maps of Sweden, four. Prom the Geological Bureau, Sweden. 
Gerstaeker, Dr. A. Bericht fiber die Wissenschaftlichen Leistungen im Ge- 

biete der Entomologie wahrend der Jahre 1865 und 1866. Iste Halfte. 

Berlin, 1868. From the Library Fund. 
Gervais, PauL Zoologie et Palaeontologie g^n^rales. Nouvelles Recherches 

sur les Animauz Vert^br^s dont on trouve les ossements enfouis dans le 

sol, etc. First Series, livraisons 8 — 7. Paris. From the Library Fund. 
Gould, J. Birds of Great Britain ; Parts XI and XII. Birds of Australia, 

Supplement ; Part IV. Birds of Asia ; Part XIX. From the Wilson 

Fund. 
Graesse, J. G. T. Tresor de Livres rares et precieuz. Supplement. IrePartie. 

Tome VIII, Livr. 11. Dresde, 1867. From the Wilson Fund. 
Grassies, J. B. Malacologie terrestre et d'Eue Douce de la region intra littorale 

de I'Aquitaine. Paris, 1867. From the Author. 
Grote, A. R., and C. T. Robinson. Notes on the North American Lepidoptera 

contained in the British Museum, and described by Francis Walker. 

From the Authors. 
Descriptions of American Lepidoptera. No. 3. From the Author. 
Guichenot, M. Catalogue des Scarides de la Collection du Musee de Paris. 

From the Author. 
Notice sur une Nouvelle Espece de Poissons appartenant au Genre des 

Rhombes du Museum de Paris. From the Author. 
Catalogue des Poissons de Madagascar de la Collection du Musee de Paris. 

From the Author. 
Guldberg et Waage. Etudes sur les affinites Chimiques. Christian la, 1867. 

From the University of Christiania. 
Gunther, C. L. G. The Record of Zoological Literature, 1866. Vol. IIL 

London, 1867. From the Library Fund. 
Gunther, A. Catalogue of the Fishes in the British Museum. Vol. VII. Lon- 
don, 1868. From the Wilson Fund. 
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Gyula, Spiegler. Uj Modszer az adott szambol aniiak Termeszetes Logarith.- 

musat, es yiszont, Logarithmusi Tablak Nelkul Eiszamitani. A Magyar 

Akademia «lebe terjesztette Spiegler Gyula. Pest, 1858. 
Hancock, A. Notes on Buccinum undatum. From the Author, through the 

Conchological Section. 
Notes on the Excavating Sponges. From the same. 
On the Anatomy of Antiopa Spinolse. From the same. 
On certain points in the Anatomy and Physiology of the Dibranchiate 

Cephalopoda. From the same. 
On the Anatomy of Doriopsis. From the same. 
On the Organization of the Brachiopoda. From the same. 
Haines, W. A. Catalogue of the Terrestrial Shells in the Collection of Wm. 

A. Haines. From the Author, through the Conchological Section. 
Hancock and Embleton. On the Anatomy of Eolis, a genus of MoUusks of 

the order Nudibranchiata. From Albany Hancock, through the Con- 
chological Section. 
On the Anatomy of Doris. From the same. 
Hayes, Dr. I. I. The Progress of Arctic Discovery. From the Author. 
Heer, Pr. 0. Flora fossilis Arctica. Zurich, 1868. From the Library Fund. 
Hentz, N. M. Edited by Samuel H. Scudder. Supplement to the descriptions 

of the Araneides of the United States. From the Editor. 
Hewitson, Wm. C. Exotic Butterflies. Parts 65-67. From the Wilson Fund. 
Illustrations of Diurnal Lepidoptera. Part 3, Lycaenidae. London, 1867. 

From the Wilson Fund. 
Hidalgo, Dr. J. G. Catalogue des Mollusques Testaces Marins des Cotes de 

I'Espagne et des Isles Baleares. From the Author, through the Con- 
chological Section. 
Historio Jeneral de la Republico de Chile. Santiago de Chili, 1866. From 

the University of Chili. 
Hogg, J. The Lingual Membrane of MoUusca and its value in Classification. 

From the Author, through the Conchological Section. 
Hoopes, J. The book of Evergreens. 8vo. New York. From the Author. 
Homes, Dr. M. Die Fossilen Mollusken des Tertier Beckens, von Wien ; Yol. 

2. Nos. 7 and 8, Bivalves. Published by Imperial Geological Society 

of Vienna. From the Society. 
Hyatt, Alph. Observations on Polyzoa, sub-order Phylactolaemata. From the 

Author, through the Conchological Section. 
Investigation of the Distance of the Sun. From Dr. Hassler. 
Jan, Prof, et M. F. Sordelli. Iconographie Generale d.es Ophidlens. 23me 

to 28me Livr. From the Wilson Fund. 
Koch, Dr. L. Die Arachniden-Familie der Drassiden. 7er Heft. Numberg, 

1867. From the Library Fund. 
Krause, Dr. W. Die Anatomic des Eaninchens. Leipzig, 1868. From the 

Library Fund. 
Kubinyi Ferenz. A Teve 6s L6 Kubinyi Ferenez Pesten, 1859. From the 

Hungarian Academy of Science. 
Kuhn, M. Felices Africanae Lipsise, 1868. From the Library Fund. 
Larroque, Don L. Imforme sobre los Depositos de Guano de Mejellones. 

Santiago, 1863. From the University of Chili. 
Layard, B. L. The Birds of South Africa, Cape Town, 1 867. From the Library 

Fund. 
Lea, Isaac. ' Descriptions of 12 new species of Unionidse from S. America, &c. 

From the Author. 
Le Clerc, C. H. Bibliotheca Americana. Paris, 1867. From Messrs. Wester- 

mann k Co. 
Le Conte, J. L., M.D. Notes on the Geology of the Survey for the Extension 

of the Union Pacific Railway, from the Smoky Hill River, Kansas, to the 

Rio Grande. Philad., 1868. From the Author. 
Lehmann, M. Description des Insectes recueillis, par M. M6n6tries. St. Peters- 
burg, 1848. From the Library Fund. 
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Xeslej, J. P. Man's Origin and Destiny, sketched from the platform of the 

Sciences. Pbilada., 1868. From Joseph Jeanes. 
Lindstom. Om Gotlands Nutida Mollosker. From the Author, through the 

Gonchological Section. 
List of the Vertebrated Animals liying in the Gardens of the Zoological 

Society of London. London, 1868. From the Society. 

Mackenzie, G. S. Travels in the Island of Iceland during the Summer of the 

year 1810. 2nd ed. 4to. Edinburgh, 1812. From Mr. J. D. Sergeant. 

Malmgren, Dr. A. J. Annulata Polychaeta Spitsbergia Groenlandiae, Islan- 

di», et Scandinavia hactenus cognita. Helsingforsis, 1867. From the 

Author. 

Massalongo A. Studii sulla Flora FOssile e Geologia Stratigrafica del Seni- 

galliese. Imola, 1859. From the Library Fund. 
Marcou, J. Une ascension dans les Montagnes Rocheuses. Paris, 1867. From 
the Author. 
Distribution Geographique de L'Or et de 1' Argent aux Etats Unis et dans 
les Canadas. Paris. From the Author. 
Marsh, Prof. 0. G. Observations on the Metamorphosis of Siredon into Am- 
blystoma. Prom the Author. 
Notice of a new species of Fossil Horse. From the Author. 
On the origin of the so-called Lignilitis or Epsomites. From the Author. 
Martens, E. V. Die Preussiche Expedition nach Ost-Asien, Zoologische Abthei- 
lung. Erster Band. Iste Halfte, 2er Band. Berlin, 1866, 1867. From 
the Library Fund. 
Martini und Chemnitz. Systematiscbes Conchylien Cabinet Fortgesetzt von 
H. Euster. Vol. 1, Part 78. Nurnberg, 1868. From the Wilson Fund. 
Mayer, Joseph. Address to the members of the Historic Society of Lancashire 

and Cheshire. Liverpool, 1868. From the Author. 
Meigs, J. A., M. D. Correlation of the Physical and Vital Forces. An Inaugu- 
ral Address. Philada., 1868. From the Author. 
Mejer, 0. L. Die Veranderungen in dem Bestande der hannoveriscben Flora 

seit, 1780, nachgewiesen. Hannover, 1867. From the Author. 
Melloni, M. Elettroscopio del. Napoli, 1854. From the Author. 
Melsheimer, F. E. Catalogue of the described Coleoptera of the United States. 
Revised by S. S. Haldeman and J. L. Le Conte. Washington, 1853. 
From the Library Fund. 
Meteorologiske Jagttagelser paa Christiana Observatorium for 1866. Chris- 
tiana, 1866, 1857. From the University of Christiania. 
Milde, J. Felices Europse et Atlantidis Asiae Minoris et Sibiris. Lipsise, 1867. 

From the Wilson Fund. 
Miquel, F. A. G. Annales Musei Botanici Lugduno Batavi. Tome 1, Fasc. 
IX and X. Tome 2 and Tome 3, Fasc. 1 — 5. Amstelodami, 1867. From 
the Museum. 
Milne-Edwards, M. A. Recherches anatomiques et paleontologiques pour 
servir a I'histoire des Oiseaux Fossiles de la France. Livrs. 1 1 — 22. 
Paris, 1867. From the Library Fund. 
Recherches anatomiques, zoologiques et paleontologiques sur la FamiUe- 

des Chevrotians. Paris, 1864. From the Author. 
De la Famille des Solanac^es. Paris, 1864. From the Author. 
Le Baccalaureat en Sciences Histoire Naturelle. Paris, 1864. From the 

Author. 
De I'Existence de I'homme pendant la Periode Quaternaire dans la Gvotte- 

Lourdes. Paris, 1862. From the Authors. 
Observations sur I'Apparail respiratoire de quelques Oiseaux. From the 

Author. 
Description de quelques Crustac^s nouveaux appartenant a la Tribu des 

Maines. From the Author. 
Sur la faune Ornithologiqne de Tepoque quaternaire. From the Author. 
Revision des Crustac^s Macroures de la Famille des Atyoid^es. From 
the Author. 
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Sur Qn cas de Transformation du Pedoncule ocnlaire en nne Antenna 

observe chez une Langoaste. From the Author. 
Note sur un Grustac^ d^crit comme fossile et qui yit encore aujourd hui 

dans rOcean Indien. From the Author. 
Histoire des Crustaces Podophthalmaires Fossiles. Paris, 1861. From 

the Author. 
Etudes Zoologiques sue les Crustaces Recents de la Famille des Portuni- 

ens. Paris, 1861. From the Author. 
De rinfluence de la proportion de phosphate de Chauz contenu dans les 
Aliments sur la Formation du Callous. Paris, 1856. From the Author. 
Etudes Chimiques et Phjsiologiques sur les Os. Paris, 1860. From the 

Authors^ 
Observations sur I'Existence de divers MoUusques et Zoophytes a de tres 
gran des profondeurs dans la Mer Mediterranee. Paris, 1861. From the 
Author. 
Lecons sur la Physiologie et Anatomic Comparee de I'Homme et des 
Animaux. Tome 9me, Ire Partie. Paris, 1866. From the Library 
Fund. 
Rapport sur les Progres recents des Sciences Zoologiques en France. 
Paris, 186t. From the Library Fund* 
Mitchell, S. W. Experimental Contributions to the Toxicology of Rattle- 
snake Venom. New York, 1868. From the Author. 
Molkenbaur. Bryologia Javanica, Fasc 53 and 54. From the Wilson Fund. 
Morch, 0. A. L. Faunula Molluscorum Insularum Fseroensium. From the 
Author, through the Conchological Section. 
Abr^g^ de I'histoire de la Classification modern des MoUusques, basee 
principalement sur I'armature Linguale. From the Author. 
Morelet, A. MoUusques terrestres et fluviatiles par Arthur Morelet, 1868. From 
the Author. 
Voyage du Friederich Welwitsch execute par ordre du Gouvernment 
Portugais dans les Royaumes d'Angola et de Benguella. MoUusques 
Terrestres et fluviatiles. Paris, 1868. From the Author. 
Morgan, L. H. The American Beaver and his works. Philadelphia, 1868. 
Front! the Library Fund. 
A Conjectural Solution of the Origin of the Classificatoiy System of 
Relationship. Cambridge, 1868. From the Author. 
-Mortillet, GL "de. Materiaux pour L'histoire positive et philosophiqae de 
I'homme ; Srd year. No. 9, to 4th year. No. 9. Paris, 1868. From the 
Library Fund. 
Morse, Edw. S. Observations on the Terrestrial Pulmonifera of Maine. From 
the Author, through the Oonchological Section. 
/Description of new species of Pupadae. From the same. 
Synopsis of the Fluviatile and Terrestrial Mollusca of the State of Maine. 
From the same. 
.'MueUer, Dr. C. Walpers. Annales Botanices Systematica. Tomi Septimi. 

Fasc I. Lipsifle, 1868. From the Wilson Fund. 
•Munier-Chalmas. Description d'un nouveau genre du Eimmeridge-Clay. 

From H. Crosse, through the Conchological Section. 
.National Department of Education. Circular No. 13. Washington, 1868. From 

the Department. 
Neilreich, Dr. Aug. Diagnosen der in Ungarn und Slavonien bisher beo- 
bachteten Gefasspflaneen weiche in Koch's synopsis nicht enthalten 
sind. Wien, 1867. From the Author. 
Newcomb, S. On the Secular Variations and Mutual Relations of the Orbits 

of the Asteroids. Cambridge, 1860. From Dr. Hassler. 
Nichol, R. The Sugar Insect, Acarus sacchari, found in raw sugar. From the 

Author. 
Norges Ofiicielle StatiBtik udgiven i Aarets 1866-67. Ten pamphlets. From 

the University of Christiania. 
Norris, T. American Fish Culture, embracing all the details of artificial 
breeding and rearing of Trout, the culture of Salmon, Shad and other 
Fishes. J^Jiiladelphia, 1868. From the Author. 
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Notice sar lea cartes geologiqaes de Victoria (Aastralie) et des lies Brittan- 

fiiques. Paris, 1868. From the Aathor. 
Obseryaciones Meteorologicas efectuadas en el Real Observatorio de Madrid. 

Madrid, 1868. From the Observatory. 
Oratoria Sagrada. Tomo 1. Santiago, 1866. From the Unirersitj of Chili. 
PaUdilhe. Nouvelles Miscellanies Malacologiques. ler Fasc. Paris, 1866. 

From the Author, through the Conchological Section. 
PalaBontoIogie Fran^aise, ou description des Animaux Inv^rtebr^s fossiles de 
la France. Terrain Cr^tacl, Livr. 24. Terrain Jurassique, Livrs. 13 
and 14. From the Wilson Fund. 
Parker, W. K. A Monograph on the Structure and Development of the shoul- 
der Girdle and Sternum in the Yertebrata. London, 1868. Published 
by the Ray Society. From the Wilson Fund. 
Second copy of the €ame. From the Royal Society. 
Paulucci, M. Description d'un Murez fossile du Terrain Tertiaire Subappenin 
de la Valine del'Elsa. From H. Crosse, through the Concholog'l Section. 
Payne, M. The Institutes of Medicine. 8th edition. New York, 1867. From 

the Author. 
Peabody Institute of th« City of Baltimore. The Founder's Letters, &c. Bal- 
timore, 1868. From the Institute. 
Petenji S. Janos. Hatrahagyott Munkai Irta Eubinyi Ferinze. Pest, 1864. 

From tb« Royal Hungarian Academy of Science. 
Peters, W. C. H. Naturwissenschaftliche Reise nach Mossambique. Zoologie, 

lY. Flussfische. Berlin, 1868. From the Library Fund. 
Petzholdt, Dr. A. Das Torflager von Awandus im Eirchspiele St. Simons in 

Bhstland. From the Author. 
Pfeiffer, Dr. L. Novitates Conchologicae. Land Conchylien. 27 to 32e Lief. 

Oassel, Venus, pp. 87 — 126. From the Wilson Fund. 
Philpson, Dr. T. L. The Utilization of Minute Life. London, 1868. From the 

Library Fund. 
Pictet, F.J. Melanges Palseontologiques. 4me Livr. Bale et Geneve, 1868. 

From the Library Fund. 
Portlock, J. E. Report of the Geology of the County of Londonderry and of 
parts of Tyrone and Fermanagh. Dublin, 1843. From the Survey of 
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Aulastomum 229 
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Barycrinus 338 

Basiliscus 97, 282 

Batbygnathus 199, 241 

Batocrinus 349 
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Chordeiles 82, 149 
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Pesmognatbus 276 

Diodia 184 

Dircenna 89 

Discoglossus 270 

Diploglossus 284, 311, 98, 123 
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Liolepis 283 

Liophis 102, 307 
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Lithodytes 115 
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Lituites 287 
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Lophiodon 232 

Lophodytes 85 

Lophophanes 149 

Lophortyx ..t,f 84 
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Loxodon , 251 
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Lunda , 7, 25 

Luzula 156 
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Lystris « 312 
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Mabuya ....,,...., 311 
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Macacus ...«,.«.,« 286 

Majantheuum „ 174 

Mancus «....,,..«..„ 284 

Masticophis ■ ,„,„ 105, 134, 307 

Mastodon.. .....«,, 175, 251 
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Molospiza 83, 149 

Menetia 284 

Menopoma 213, 298 

Mephitis 298 

Mergulas 3, 5, 10, 53 

Merychippus 248 

Merjchyus... 274 

Microlophus 97 

Miculia 284 

Mimus 149 

Mitchella 183 

Mizophyes 281 

Mocoa 284 

Molgophis , 215, 220 

Moloch 283 

MolothruB 84, 150 

Morethia 284 

Mormon 6 

Mustela 315 

Mjcetes .' 286 

Myiarchns 149, 82 

Myiodioctes 83, 149 

Myoictis 285 

Nautilus 287 

Nectoportheus 181 

Necturus 208, 247, 276 

Neotoma 86 

Nessia 284 

Notopholis 284 

Nototrema 281 

Ninia 101 

Nipterocrinus 341 

Njctherodius ^ 150 

Odontostomum 174 

Oedura 318 

Oestocephalus 215, 218 

Oldenlandia 184 

Oligoporus 358 

Olisthenes 107, 119 

Ombria 6 

Oncocephalus 277 

Opheodes......... 284 

Opheomorphus 102, 289, 307 

Opheomorus 284 

Opheosaurus 284 

Ophibolus 288 

Ophiderpeton * 2i5 

Ophiogoomon 100, 284 

Ophrjoessa 283 

Oporornis » 274 

Otaspis 312 

Oreodon 274 

Oreoscoptes 149 

Orestias 294 

Orca 250 

Ornithorhynchus 269 

Orthooeras 286 
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Osmerus 4 93 

Osteocephalus 246, 250, 270 

Osteopygis 147 

Oyibos 298 

Ovubum 326 

Oxybelis 107 

Oxyrhopes.. 107 

Oxyrrhopus 288 

Palachinus 359 

PalsBophis 147, 234 

Palasotherium 232 

Papilio 89 

Pariostegus 211 

Paroides 149 

Panaspis 317 

Panolopus « 284 

Pelamis 109 

Pelecanus 150 

Pelion 211 

Pelecanoides 10 

Pelobates 249,279, 250 

Pelomedusa 119 

Peltaphryne « 250, 270, 311 

Pentadactylus 320 

Pentalophodon 251 

Pentremites 356 

Peropus 319 

Perosuchus 203 

Peucaea 149 

Phasnopepla ^ 83 

Phaleris 7 6 

Phimothyra 310 

Phractops 250 

Phragmoceras 286 

Phrynocephalus 283 

Phrynosoma 283 

Phyllobates 137 

Phyllodactylus 96, 137 

Physignathus 283 

Picus » 149 

Pinckneya ■ 184 

Pinguinus 5, 16 

Pinus 182, 301 

Pipa 289 

Pipra 429 

Pipilo , 84, 150 

Pithecopsis 112, 119 

Platanus 148 

Platemys 298 

Platyceras 330 

Platycrinus 330 

Platysaurus 284 

Plectrophanes 149 

Plesiosaurus 92 

Pletholax 284 

Pleurostemum 119 

Pleuroslrichus 284 
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Pliocercns 288 

Physalus 222 

Podiceps 86 

PodociiemiB ,. 282, 298 

Poecilopleurum 239 

Pohlia IIY 

Polioptila 149 

Polypodiam 182 

Pontogeneus 186 

Populas 148 

Posodonomja 17Y 

Polyborus 149 

Polychrus 282 

Polypedates 147, 271, 272, 291 

Polyptychodon 185 

Pooectes 83 

Poospiza 83, 149 

Poteriocrinus 336 

Proctotretus 120, 283 

Procyon ....... 298 

Priscodelphinus 186, 187 

Prosartes 174 

Prostemma 277 

Prostherapis 137 

Proteus 254 

Pseudis 281 

Pseudopas 284 

Pseudotremia 86 

Ptenopus , .... 320 

Ptychocerus 287 

Ptychodus 205 

Ptychoramphus 7, 52 

Pygopodes 10 

Pygopus 284 

Pyranga 83, 149 

Pyrgus.... 87, 90 

Pyrocephalus 82 

Pyrrhuloxia 84, 150 

Pyrrhopyga 90 

Pyzicephalus 281 

Querquedula 84 

Quiscalus 150, 360 

Rana 117, 119, 246 

Rannla 117, 119, 246 

Regulus 149 

Retinospora 182 

Rhabdosoma 102, 288, 307 

Rhabdosteus 186 

Rhacophorus 272, 247, 271, 291 

Rbadinaea 104, 132 

Rhamphocaenus 285 

Rhinoceros 177 

Rbodona 284 

Rhynchocyclus 429 

Ristella 284 

Rusa 247 

Sagmatorrhina 7, 31, 274 
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Salplnctes 83, 149 

Sauresia 284 

SauTophis ■ 284 

Sauropleura 215 

Sayornis 82, 149 

Scaphiopus 249 
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DeBoription of Seren Kev Species of AMEBICAIT BIBBS firom varionB locali- 
ties, with a note on Zonotrieliia melanotis. 

BY GEO. N. LAWRENCE. 

[Gontinaed from page 359.]* 

6. RhTN€HO0TCLU« MAB6INATUB. 

Front, top of head and hind neck doll plumbeous ; back, rump, smaller 
wing coverts and upper tail coverts of a clear olive green ; tail blackish brown 
with edges the color «f the back; larger wing coverts and quills black, 
the primaries narrowly edged with'yellow, the other quill feathers and the 
larger wing coverts broadly margined with clear light yellow ; under wing 
coverts yellow ; chia, throrat and upper part of breast gray ; middle and lower 
^art of abdomen and under tail coverts light yellow; sides olivaceous gray; 
upper mandible black, the under whitish, clouded with brown; "irides 
brown ;" tarsi and toes light brown. 

Length (fresh) 5} in.; wing 2 l-16th; tail 2; bill scant J; tarsi 9-16ths. 

Habitat. — Panama, Lion Hill, near Aspinwall. Male and female alike. 
Types in my collection. 

Remarks. — In my Catalogue of Birds from New Granada (Anaals of Lye. of 
Nat Hist. N. Y., Vol. vii, p. 473) this species is referred to R. sulphurescens^ 
Spix. I have always been impressed with a doubt of its correctness, and only 
during the past summer was I enabled to make comparison with undoubted 
specimens of R. sulphurtscsns from Brazil. They differ in the Brazilian bird 
being larger, with the head less plumbeous, the yellow of the under parts of a 
deeper color and more extended, the throat only being gray, and the under 
mandible of a much clearer color. 

It differs from R, cinereicepn^ Scl., which at first sight it much resembles, in 
being smaller and of a darker green, not inclining to yellowish, as in that spe- 
cies. It may be readily known by the broad yellow margins on the wing cov- 
erts and quills. In this last character it is most like R. ntlphureiceruj but the 
4narkings are paler and iDore conspicuous than in the specimens of that spe- 
<cies which I examined. 

"€. PiPRA? CtNNAMOMBA. 

The general plumage is of a clear cinnamon color, brighter on the ramp and 
tail, duller or somewhat brownish on the back and wing coverts, and paler on 
the under surface ; the top of the head and occiput are of an olivaceous brown, 
with a concealed crest of reddish orange ; the quills are liver-brown, with an 
edging of pale cinnamon on the outer webs ; upper mandible dark brown, the 
<ander whitish at base with the end brown ; tarsi and toes reddish brown. 

Length 44n.; wing 2|; tail If; bill 5>l«6ths; tarsi ^. 

Habitat. — The Upper Amazon. Type in my collectidi. 

Remarks. — I have placed this species provisionally in Pfjpra, to which it most 
nearly assimilates, but it has the wings shorter and the tail longer, relatively, 
than in anyether member <of the genus I have been able to examine, and I 
know of no other species resembling it m color. 

7. HaRPAQUS FASCIATUS. 

Plumage above blackish-brown, glossed with datk purple ; the tail is black- 
ish-brown, crossed above with four narrow bars of grayish-white, and ending 
with ashy-gray ; the quills on the upper surface are umber-brown, crossed with 
dusky blackish bars, and on the under surface are white for two-thirds their 
length fr<ym the base, the remaining part ashy-gray, barred throughout with 
blackish-brown ; the under wing coverts are buffy-white, spotted with dark- 
brown ; each feather of the entire under surface is closely barred with white, 
rufous and dark brown, the rufous color prevailing most on the breast and 
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sides, less on the thighs, and scarcely showing on the middle of the abdomen ; 
under tail coverts white ; the feathers of the upper part of the throat appear 
to be partly white, but they are too much soiled to judge with certainty ; up- 
per mandible blacky the under yellowish-white; legs dark yellow, claws 
black. 
Length (skin) ilbout 12 in,; wing 8f ; tail 6J; tarsi 1}. 

Habitat, — Guatemala. Obtained from Dr. G. H. Van Patten. Type in my 
collection. 

Remarks. — This specimen, which seems to be fully adult, makes a third spe- 
cies of the genus ffarpagtu^ the other two being H. biderUatuSj Lath., and ff. 
diodorif Temm. The characteristic toothing of the bill is strongly developed, 
but it otherwise differs so entirely from the above two species in all their 
stages of plumage, by the broad transverse markings of its under surface, that 
no comparison with them is requisite. 

J^Ote on ZONOTBICHIA milamotis. 

This species should be placed in the genus Ifsemophilaj and much resembles 
in distribution of its markings, ff. ruficauday Bp. That species I had not seen 
at the time I described Z. melanotU, They differ in the tail of my species be- 
ing liver-brown instead of rufous, and in having the tail feathers edged with 
whitish. In place of the decided rufous coloring of the Bides, abdomen and 
under tail coverts of H. ruficauda, there is only a wash of that color in mela- 
notU. The dark stripes on the crown and sides of the head are pure black ; 
the corresponding ones in ruficauda are dark brown mixed with rufous. In 
the last named species there is a broad band across the breast, of dark ash : 
this part in my species has only an ashy suffusion. The smaller wing coverts 
of ff. ruficauda are of an immaculate bright rufous , those of Jff. melanotis are 
less bright, with dark brown shaft stripes. The bill of H, ruficauda is larger, 
and in its general plumage it is the most rufous of the two species. 

Mr. 0. Salvin (Ibis 1868, p. 299) says of my species: "Possibly the same as 
Ilmmophila humeralitj Gab." It apparently differs in many marked character- 
istics from the description given of that species. 
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On the evening of March 28th, 1868, a meeting of gentlemen 
interested in the organization of a Microscopical Society was held 
at the office of Dr. James Tyson, at which sixteen were present, 
while written or verbal communications signifying sympatny with 
the project were presented from at least as many more. 

Dr. E. S. Kenderdine was called upon to preside and Dr. Tyson 
to act as Secretary. A letter from Prof. Jos. Leidy was read, urging 
the advantages of working under the Biological Department of the 
Academy of Natural Sciences. Such, or a similar plan of organi- 
zation met with approval, and a committee, consisting of Drs. H. C. 
Wood, Jos. Leidy, Wro. Pepper, J. H. McQuillen and James 
Tyson, was appointed to take into consideration the propriety and 
feasibility of forming a Microscopical Department of the Academy 
of Natural Sciences, and to report at a meeting to be held Saturday 
evening, April 4th, at the same place. 



April Ml, 1868. 
President, R. S. Kenderdine, M. D., in the Chair. 

Seventeen gentlemen present. 

The Committee appointed at the last meeting reported, " It hav- 
ing been strongly urged by members of the Committee and in- 
fluential members of the Academy of Natural Sciences, that we 
should not organize a purely Microscopical Department, we con- 
sider that the objects of the meeting will be most successftiUy at- 
tained by forming a Department or Section to be known as The 
Biological and Microscopical Department of the Academy of Nat- 
ural Sciences of Philadelphia, which will combine the objects of the 
existing Biological Department and a Microscopical Society, in a 
manner to be determined in accordance with Chap. XIII of the By- 
Laws of the Academy, On the Creation and Government of Depart- 
ments." 

This report was adopted and the Committee continued to carry 
out its report. 
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MEETING OF BIOLOGICAL DEPARTMENT OP THE ACADEMY. 

April mh, 1868. 
Director, Jos. Leidy, M, D., in the Chair. 

Six members present. 

The Director stated the object of the meeting to be to take into 
consideration the revival of the Biological Department of the Acad- 
emy, and its union with a proposed Microscopical Department. 

After some discussion, it was voted that a committee of three, in- 
cluding the Director, be appointed to confer with the Microscopical 
Society and point out the advantages to accrue from the proposed 
union, and afterwards to take such action in the Academy as shall 
be required to bring about such union. Drs. Leidy, Mitchell and 
J. A. Meigs were appointed. 

Adjourned to meet on 1st Monday in May. 

April 25th, 1868. Proposed Microscopical Society, 
President, R. S. Kenderdine, M.D., in the Chair. 

Twenty-three gentlemen present. 

The Committee reported that on April 18th, 1868, they met a 
Committee of the Biological Department of the Academy, consisting 
of Drs. Jos. Leidy, Dr. S. W. Mitchell and J. A. Meigs, and as 
the result of this conference, were empowered to offer the folio wiug 
propositions to the meeting, i^ in accordance with the resolutions 
of the first meeting, it be deemed desirable to unite with the Biologi- 
cal Department of the Academy. 

I. The name of the present Biological Department shall be 
changed to Biological and Microscopical Department. 

II. All microscopic apparatus and preparations now owned by 
the Biological Department will be freely available to the new De- 
partment. 

III. The extensive microscopic library of the Academy will be 
accessible to them, and the purchase of new books can be secured 
from a fund provided for the purpose. 

IV. Meetings can be held in the Hall of the Academy at what- 
ever time appears desirable to the members of the Department, 
except the evenings of the stated meetings of the Academy, and the 
order of business can be arranged as desired. 

V. A motion shall be urged upon the Academy that the amount 
of entrance fee and the annual contribution for the first year, of 
new members joining the Academy for the sake of becoming mem- 
bers of this Department, shall be voted as an appropriation to the 
Department. 

On motion of Dr. Wm. Pepper, it was voted that if the advantages 
above detailed are granted by the Academy, it is deemed desirable 
that the gentlemen wishing to form a Microscopical Society unite 
with the body known as the Biological Department of the Academy, 
under the title of the Biological and Microscopical Department of 
the Academy of Natural Sciences of Philadelphia. 
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It was also voted that a committee of three be appointed to carry 
out the resolution and to take proper steps to have those gentlemen 
not members of the Academv made such. The Chair appointed 
Prof. F. G. Smith, Drs. H. C.'Wood and W. Pepper. 

Adjourned until called by the officers of the Biological Depart- 
ment 



Biological Department^ May 4^, 1868. 
Vice Director, S. W. Mitchell, M. D., in the Chair. 

Three members present. 

The following gentlemen, also present, members of the Academy 
of Natural Sciences, on complying with the By-Laws of the Academy 
on the subject of Departments, were also declared members : — Wm. 
Pepper, M. D., H. M. Bellows, M. D., F. W. Lewis, M. D., Isaac 
Norris, M. D., James Tyson, M. D., Harrison Allen, M. D., H. C. 
Wood, M. D., K. S. Kenderdine, M. D., T. C. Stellwagen, M. D., 
J. H. McQuillen, M. D., J. G. Hunt, M. D., C. N. Peirce, D. D. S., 
C. A. Kingsbury, D. D. S. 

Eleven gentlemen interested in the proposed Microscopical So- 
ciety, but not members of the Academy, were also present by invita- 
tion. 

Dr. J. H. McQuillen exhibited a number of sections of human 
teeth which he had prepared, demonstrating the interglobular spaces 
in dentine, and also made some extended remarks descriptive of 
his investigations in this direction, which he proposes to publish in 
the Proceedings. 

Biological Department, May 19<A, 1868. 
The Director, Jos. Leidy, M. D., occupied the Chair. 

Thirteen members present ; eleven, not members, present by in- 
vitation. 

Dr. Tyson exhibited specimens of black crystalline forms, gener- 
ally rhomboidal, obtained from fecal discharges, and which pre- 
sented the characters of hcemin crystals, as described by Virchow in 
" Cellular Pathology." 

Dr. S. W. Mitchell having recently studied the life of the rattle- 
snake, remarked, with regard to the growth of their rattles, that they 
are produced at all times, even when the reptile has been long 
deprived of food, and that they are not produced one in each year 
of the life of the reptile, as commonly thought. 

Biological Department, June Ist, 1868. 

Director, Jos. Leidy, M. D., in the Chair. 

Sixteen members present, also nine gentlemen, proposed members. 
The following were declared members of the Department : — 
Jno. Neill, M. D., T. L. Buckingham, D. D. S., R. W. Hargadine, 
M. D., E. L. Hewitt, D. D. S., Aug. F. Miiller, M. D., Edw. 
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Rhoads, M. D., W. H. Trueman, D. D. S., James Truman, D. D. 
S., Chas. Shaeffer, M. D., Henry C. Chapman, M. D., W. W. Keen, 
M. D., W. Lehman Wells, M. D., T. H. Andrews, M. D., Geo. 
Pepper, M. D., D. Murray Cheston, M. D., Horace Williams, M. D., 
Herbert Norris, M. D., Chas. Bullock, W. L. McFadden, Joseph 
Zentmayer, W. H. Walmsley, T. W. Starr, Horace B. Hare, M. D., 
Prof. Kobt. E. Kogers, M. D., and F. F. Maury, M. D. 

The resignations of Messrs. McAllister, Atlee, Wilcocks and 
Ziegler were read and accepted. 

Dr. J. H. McQuillen exhibited longitudinal and transverse sec- 
tions, prepared by himself, illustrating the anatomy of the poison 
fangs of the rattlesnake. The fangs were from the head of a rattle- 
snake furnished to him by Dr. S. W; Mitchell. 

Biological Department, June 16th, 1868. 
Wm. Pepper, M. D., in the Chair. 

Twenty-five members present. 

Drs. J. L. LeConte, J. H. Packard and S. B. Howell were de- 
clared members of the Department. 

The resignations of Mr. Constant Guillou and Drs. A. Hewson 
and Henry Hartshorne were read and accepted. 

Dr. W. W. Keen exhibited some injected preparations mounted 
in sections, by Prof. Thiersch of Leipzic. Some of these were mar- 
vels of execution, more particularly as to the extent of the sections, 
being those of an entire kidney of a cat and rabbit, and similarly 
extensive tissues. They were mounted in balsam, and exhibited, for 
the most part vascular arrangement only. 

At the election of officers this evening for the remainder of the 
year 1868, the following were chosen : — 

Director, Wm. Pepper, M. D. 

Vice Director, J. Gibbons Hunt, M. D. 

Recorder, James Tyson, M. D. 

Corresponding Secretary, J. H. McQuillen, M. D. 

Conservator, Herbert Norris, M. D. 

Treasurer, C. N. Pierce, D. D. S. 



JwZy 6th, 1868. 
Director, Wm. Pepper, M. D., in the Chair. 

Twenty-three members present. 

Dr. H. C.Wood exhibited a section through the root of the American 
mistletoe, showing the intimate conjunction of the woody tissue of the 
parasite with that of its foster mother, as well as the distinctness of 
the two, and remarked on the fact that the green leaved phanerogamic 
parasite thus pierced into the region of the crude sap, while the 
tawny, scale leaved, such as the beech drop, are only capable of nour- 
ishing themselves with the elaborated sap, and that therefore they 
merely pierced the bark of their victim, their roots ramifying through 
the cambium layer. 

Dr. J. G. Hunt remarked : 
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It is well known to botanists that in the pitcher of Nepenthes dUtillatoria 
there ^re numerous glands lining its internal surface, and extending from the 
extreme bottom up nearly to the middle of the pitcher. This system of glands 
has been described by Treviranus but never correctly figured that I am aware 
of. But if we examine with a common lens, the frill, or thickened edge sur- 
rounding the top of the pitcher, looking carefully along the inner and lower 
margin, we may detect numerous little apertures, leading into short canals, 
and terminating in as many large cylindrical glands which lie around the top 
of the pitcher like guns around a fortification. These glands lie imbedded in 
a parenchyma, made up almost entirely of large spiral cells, and this would 
seem to indicate considerable activity in their function, which, no doubt, is to 
pour down a multitude of trickling rills into the cavity of the pitcher. I am 
not aware that botanists have alluded to these glands before, and it is prob- 
able analogous ones exist in the other species of this genus. 

Dr. Hunt also exhibited preparations illustrating the anatomy of 

Drosera rotundifolia, and remarked that 

The glands terminating the filaments growing on the leaves are beautiful 
structures when rendered sufficiently transparent for observation. A spiral 
vessel traverses the centre of each filament and terminates at its free end in 
several large, elongated spiral cells. Around, and entirely enclosing this clus- 
ter of spiral cells, many columnar cells filled with granules are arranged, 
their long diameters pointing outwards, and a delicate epidermis envelops all. 
If the mature leaf be severed from the plant and placed in favorable condi- 
tions, adventitious buds will be formed on it, and thus a crop of young Dro- 
seras may be obtained. We have examined this plant in all its stages of 
growth, under lenses, and without them, and failed to detect any evidence of 
irritability, and while it doubtless does catch flies and other small objects by 
means of the adhesive liquid on the glands, it would seem that the conclusion 
drawn from this fact, namely, that the Drosera needs animal food thus for 
its growth, is, perhaps, premature. Has such fact ever been proved ? 



Jult/ 20th, 1868. 
Vice-Director, J. G. Hunt, M. D., in the Chair. 

Sixteen members present. 

Donations, — ^A preparation of epithelial cancer of the larynx, 
presented by Dr. J. J. Woodward. 

A photograph of acarus sacchari. 

An official communication was received from the Recording 
Secretary of the Academy of Natural Sciences, containing an ab- 
stract of the minute of a recent meeting of the Academy, at which 
the following by-law was passed after the third reading. 

" Art. xxi, of Chap. XIII. The Department A shall be denomi- 
nated the Biological and Microscopical Department of the Academy 
of Natural Sciences of Philadelphia." Thus authorizing officially 
the new title of the Department. 

BIOLOGICAL AND MICROSCOPICAL DEPARTMENT. 

Aug. 3(/, 1868.' 
Mr. Chas. Bullock in the Chair. 
Eleven members present. 



Aug. 17th, 1868. 
Director, Wm. Pepper, M. D., in the Chair. 
Fifteen members present. 
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Dr. J. Gibbons Hunt exhibited and described an improved Sec- 
tion instrument. 

A brass tube, two inches long and three-fourths of an inch in diameter, is closed 
at one end ; a circular brass plate two inches in diameter attached to the other 
end, and ground properly flat, forms the surface to guide the razor. Into this tube 
fits another, which is worked up or down by a screw working in a thread cut in 
the bottom of the outside tube. A slot cut through the upper end of the outer 
tube affords room for a lateral binding-screw, which is attached to and carried 
by the inner tube. The binding-screw presses against a moveable tongue of 
metal armed at the upper and inner side with minute points. On the opposite 
side of the inner tube are also points designed to hold an object more securely. 
The advantages of this improvement are obvious. It is cheap, and is peculiar 
in really answering the purpose for which it is made. 

Cork is unfit for holding objects in a section instrument ; some firm vege- 
table, such as a turnip or potato, for all very delicate preparations being far 
better. 



Sept 1th, 1868. 

Director, \Vm. Pepper, M. D., in the Chair. 

Seventeen members present. 

Dr. Wm. Pepper read a paper, illustrated by microscopical prepa- 
rations, " On the action of phosphorous in poisonous quantities upon 
the animal economy." 

See American Journal of the Med. Sciences, April, 1869. 

George Roberts M. D., and Ferdinand A. Hassler, M. D., were 
chosen members of the Department. 

Sept 2Ut, 1868. 
Director, W. Pepper, M. D., in the Chair. 

Twenty members present. 

A complete set of photographs of the 19 bands of Nobert's most 
recent test plate, the last four showing spectral bands only, were 
presented by the Surgeon General U. S. Army, through Dr. J. J. 
Woodward. 

Dr. Lbidt observed that having noticed in the recent edition of Gray's 
Manual of Botany, the description of a species of Wolffia, for the first time 
published as occurring in the United States, he was led to seek for it in the 
vicinity of Philadelphia, under the impression that he had long been familiar 
with a plant of the kind, but without knowing its true character. He was 
successful in his search, having found it growing abundantly in a ditch skirt- 
ing the road near the Delaware River, below the built up portion of the city. 
It is accompanied by a profusion of Lemna polyrrhiza and L. minor. 

Dr. Leidy exhibited specimens of the plant in a glass vial and also beneath 
the microscope. This, the smallest and simplest of all the true flowering 
plants, appears to be the Wolffia Columbiana of Karsten, to which the United 
iStates plant of other localities has been referred in Gray's Manual. The de- 
scription in the latter is very brief, and the original is not accessible in our 
library. The plant is larger than indicated in Gray, and may be looked upon 
as a variety. It was described as follows : 

The frond is oval or nearly globular, uniformly bright pea-green, smooth or 
slightly muricate, shining. Plant floating at the surface of the water, about 
two-thirds submerged with the long diameter horizontal. No distinctive 
appearance between the upper and lower surfaces. In a state of multiplica- 
tion usually observed with the new frond projecting from within one end of 



NATURAL SCIENCES OF PHILADELPHIA. 7 

the parent, of all sizes neaily, to that of the latter itself. When the new frond 
is separated, the parent is observed to appear truncate at the pole of separa- 
tion with a cup-like concavity, surrounded by a thin hyaline margin, which is 
sometimes slightly everted. After the establishment of the cup, a succession 
of new fronds appear to be produced from it, and may be observed in diflferent 
fronds in all stages of growth. The new fronds are slightly pedicellate, and 
the offspring of these appear to originate close to the pedicel. Size of the 
full grown frond from J to J a line in depth and breadth, with the length 
slightly greater. 

Outer epidermis composed of hexagonal cells in outline, with an abundance 
of chlorophyl grains adherent to the interior surface. Cells of the margin of 
the cup for two or three rows twice the breadth but not more than half the 
depth of the others. Stomata remarkably few ; not more than from two to 
four observed in a frond. Interior of the frond occupied with large spheroidal 
cells, three lines the diameter of those of the epidermis. Air occupies many 
of the interior cellular interspaces. Towards the point of attachment of the 
new frond, the cells of the parent diminish in size and these contain some 
brownish coloring matter. 

The flowers and fruit of W. Columbianaj as observed in Gray's Manual, 
have not been seen in the United States, but the fruiting plant, it is also stated, 
has been recently discovered by Karston,'in Venezuela. No flowers or fruit 
were detected in the Philadelphia plant. 

Dr. J. H. McQuillen performed some experiments on animals 
with nitrous oxide before the Department, prior to which 

He remarked that every one present is no doubt aware that the recent in- 
troduction of nitrous oxide as an anaesthetic in England, has been much 
opposed by a number of prominent medical men there, particularly Drs. B. W. 
Richardson and A. E. Sansom, both of whom have devoted years to the care- 
ful study of anaesthetics, and, on account of their observations, experiments 
and contributions to the literature of anaesthetics, have come to be regarded 
" as of authority " in such matters ; and their combined opposition appears to 
have had considerable effect upon the medical profession, judging from the 
comments in the medical journals, and the reports of proceedings of medical 
societies opposing its use ; but the dental profession of England, aware of the 
remarkable exemptiom from fatality which has attended the use of nitrous 
oxide in America — frequently in the hands of most ignorant persons — have 
determined to give the agent a fair trial. The result is not an uncertain one, and 
before another year passes by nitrous oxide, in the hands of the progressive 
members of the dental profession in Great Britain, will almost entirely super- 
cede, as in this country, the use of ether and chloroform in the extraction of 
teeth, and there is no reason why it should not be employed in the minor and 
capital operations of general surgery. 

Dr. Richardson, in addition to his opposition to the use of nitrous oxide as 
an agent that " had caused death in the human subject" (making this asser- 
tion notwithstanding the fact that, in 100,000 cases or more in which it has 
been employed in America, no fatal case can justly be attributed to it as the 
direct cause), said at a meeting of the Medical Society of London, that " on 
animals it was so fatal thafj with the utmost delicacy in its use, it was a critical 
task thoroughly to narcotize an animal with the gas without actually destroying life. 
In some cases, also, animals died after recovering from the insensibility." 

In accounting for this fatality in man and animals, nitrous oxide has been 
denied the possession of anaesthetic properties, and the results obtained attri- 
buted to asphyxia, due to *' suspension of oxygenation," as in cases of death 
from the inhalation of the fumes of charcoal or carbonic acid gas, rather than 
impressions made upon the brain directly by the agent. It is somewhat singu- 
lar to have such an explanation offered in connection with a substance which 
supplies an excess of oxygen to the blood. It is not my intention, however, 
this evening, to enter into the consideration of how nitrous oxide acts npon 
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the system ; but with a view of testing the accuracy of the statement quoted 
which, as you will observe, was made in the most decided and emphatic man- 
ner, without the slightest limitation or reservation to repeat a series of ex- 
periments on some animals in your presence to whom I administered nitrous 
oxide before the members of the Odontographic Society, three weeks since. 

The gas was then given as follows : 

Ist experiment. — A white rabbit, in good condition, was placed ufion the 
table, held by assistants, and Barker's flexible india-rubber hood adjusted over 
the face of the animal, so that it could inhale the gas directly from the gum- 
bag. A valve in the inhaler admitted of the ingress of nitrous oxide gas to 
the lungs, and of the egress of the carbonic acid from them. After some 
little resistance, the' rabbit became sensibly affected by the gas, in a minute 
and a quarter fell over on its side perfectly motionless, so completely narco- 
tized that, on being held up by the ears, feet, or tail, it made no resistance, 
and would have been taken for dead but for slight respiration and the evident 
movements of the heart on applying the hand to the chest. In two minutes 
and ten seconds it revived, and sprang from the table to the floor, apparently 
unaffected by the experience it had just passed through. 

2d experiment. — Another white rabbit was treated in the same manner as 
the first, with the exception that the' gas was applied for a longer period, (Im. 
20 sec), and the animal was much slower in recovering from the effects. 
Several of the gentlemen, indeed, thought that life had become extinct, but 
tive minutes after the induction of narcosis, it was running about on the floor 
with its companion. 

3d experiment. — A kitten, about four months old — which had been suffering 
from the distemper, refusing solid food during the preceding five weeks, and 
on drinking milk almost invariably vomited it — was then treated as the other 
animals had been. The resistance to the inhalation of the gas was much 
greater on her part, and the urinary organs were so much affected that quite 
a profuse discharge of urine occurred. In 1 m. 30 sec. the animal was com- 
pletely narcotized, and remained in an inanimate condition for 1 m. 10 sec, 
when it gradually revived, and appeared none the worse for the free supply of 
the gas. 

4th experiment. — The gas was then introduced into a bell-glass receiver over 
a water bath, and a frog placed under the glass ; but apparently owing to the 
rapidity with which water absorbs nitrous oxide, the animal remained there 
for more tlian half an hour unaffected by it. 

6th experiment. — Another frog was placed in a wet bladder, the opening of 
which was tied tightly around the nozzle of the inhaler, and the gas passed 
into the bladder ; in 3 m. 33 sec. the frog was lying on his back perfectly 
motionless, the trauslucence of the bladder affording a view of his position 
and condition. On untying the string and taking the animal out of the blad« 
der, the access of fresh air revived it at once, and it jumped from the table 
with its usual vigor. 

These experiment occupied about one hour, and some idea may be gained 
of the freedom with which the agent was administered to the animals by the 
fact that about forty gallons of gas were used up. At the close of the even- 
ing, when the meeting adjourned, the animals were perfectly comfortable.**^ 

Mr. Chas. Bullock remarked that the impression so commonly 
held as to the effect of the continued inhalation of oxygen has been 
recently shown to be erroneous, and suggested the possibility that 
the varying effects might be due to allotropic states, in one of which, 

* All of these animals have been under my daily supervision during the past three 
months, since the performance of the experiment, and none of them have uianitested any 
discomfort, but, on the contrary, are in a perfectly healthy condition, the kitten in par- 
ticular having improved so much under the remedy that, m a day or so after inhaling the 
gas, it partook freely of its food, and has been quite active and playful ever since. 
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the absorption of a larger quantity of oxygen being at times per-^ 
mitted, death resulted ; and at other times, in an opposite state of 
the gas in which none was absorbed, no harm resulted. 

Dr. H. C. Wood stated that he had known the administration of 
nitrous oxide gas to a patient suffering with uterine colic to fail to 
produce anaesthesia. 

Richard K. Betts was elected a member of the Department. 



Oct. 5 th, 1868. 
Director, Wm. Peppeb, M. D., in the Chair. 
Twenty-seven members present. 

Prop. Leidy directed attention to a specimen of a sponge which had been 
for many years in the Museum of the Academy, and had been presented by the 
late Dr. R. E. Griffith, who obtained it in the Island of Santa Cruz, W. I. It 
is especially interesting from its relationship with that most beautiful of all 
known sponges, the Euplectella atpergillum^ and apparently also to that enig- 
matic body the Hyalouema Sieboldii of Japan. Specimens of both these were 
also exhibited. A beautiful one of the former, from the Philippines, pre- 
sented to the Academy by Joseph Henry Craven. Several specimens of the 
Hyalonema^ presented by Drs. Ruschenberger and Sinclair, consist of a twisted 
fasciculus or rope of long, coarse, translucent siliceous threads, partially invested 
with a brown verrucose membrane or bark. When the first specimen was 
presented to the Academy in 1860, (Pr, A. N. S. 1860, 85,) Prof. Leidy, as 
Curator, reported it as a part of a sponge with a parasitic polyp upon it. One 
of the specimens may have some significance as to the relation of the rope of 
spicules and its polyp covering. It has attached two shark eggs and pari of 
the tendril-like cords of another. The tendrils clasp the rope and are also 
partially invested with the polyp crust. In the complete condition, the 
Hyalonema fasciculus appears always to be associated at one end with a 
sponge-mass. Originally described' by Dr. R. E. Gray, the fasciculus was 
viewed as the axis of a coral of which the verrucose bark formed part, the 
warts constituting the polyps ; and he supposed the fasciculus to grow as a 
parasite from the sponge, frequently seen in specimens attached to on^ of its 
extremities. This still appears to be the view of Dr. Gray, as announced in 
recent volumes of the Proceedings of the Zoological Society, etc. 

Dr. Bowerbank views the siliceous rope, with its warty investment and the 
sponge mass at one end, altogether as the elements of a sponge. The warts 
or polyps of Dr. Gray he regards as the oscules of the sponge. 

Schultze, in an elaborate memoir, (Die Hyalonemen) accompanied by beau- 
tiful plates representing the complete Hyalonema^ as the result of his investi- 
gations, determines the sponge-mass and projecting siliceous rope to be together 
the elements of the sponge, and the warty investment of the rope to belong to 
a polyp to which he gives the name of Polythoa fatua. In the crusts or indi- 
vidual polyps he detected the arms filled with nettling cells. 

Brandt views the siliceous rope and its investment as a polyp, and the sponge 
mass at one extremity as a parasite invading, ultimately to destroy the polyp. 

Lastly, among the discordant views, Ehrenburg looks upon the siliceous 
rope as an ** artificial product of Japanese industry." 

Prof. L. continued, I shall not discuss this extraordinary diff*erence of 
opinions among experts, but must confess that I view most favorably the theory 
that the sponge-mass and the siliceous rope together constitute the sponge 
Hyalonema, \^hile the warty crust of the rope constitutes a parasitic compound 
polyp, the Polythoa fatua of Schultze. 

The sponge from Santa Cruz, in its body and projecting fasciculi of siliceous 
threads, reminds one of the Hyalonema sponge with its siliceous rope, but the 
structure of the threads of the former more nearly resembles those of the 
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anchor threads of Euplectella. It is eyidently a different sponge from either 
of those just named, and may be called Pheronema. 

The body of the sponge is oblong ovoidal, with the narrower end upward, 
and with one side more prominent than the other. The lower extremity is 
rather cylindroid and rounded truncate. The upper extremity is conical, with 
a truncate apex presenting a large circular orifice. This is about 4 lines in 
diameter and is the exit of a canal which descends in the axis of the sponge 
for almost half its depth, and then appears to divide into several branches. 
The sides of the sponge form thick dense walls to the cylindrical canal, which 
is of uniform diameter before its division. 

In its present condition the sponge is of a light brown hue. Its surface ex- 
hibits an intricate interlacement of stellate, siliceous spiculse, including a tissue 
of finer spicula of the same character, the whole associated by the dried re- 
mains of the softer sponge tissues. More or less fine sand, especially at the 
lower end of the sponge appears to be introduced as an element of structure. 

From the lower end of the sponge there projects a number of distinct or 
separate tufts of siliceous spiculae, looking like tufts of blonde human hair. 
In the specimen there are fifteen tufts projecting around two-thirds of the ex- 
tremity of the sponge, but the remaining third of the extremity of the latter 
exhibits about ten orifices, from which as many additional tufts appear to 
have been extracted. 

Length of the body of the sponge 4J inches ; diameter at middle 22 lines, 
at lower end 15 and lY lines, at upper end 8 lines. Length of tufts of spicula 
2 inches. The coarser stellate spicules of the surface of the sponge in gene- 
ral have five rays, of which four are irregularly cruciform, while the fifth pro- 
jects at a right angle to the others towards the interior of the sponge. The 
rays of the contiguous crosses form together a lattice work on the surface of 
the sponge, and the intervals are covered by the rays of the finer spiculae which 
also in general have a five-rayed stellate character. The finer tissue in the in- 
terior of the sponge, seen through the lattice work of the surface, contains a 
multitude of spicules which differ from the others only in their minute forms. 
Some of the largest stellate spicules on the surface of the sponge have a 
stretch of three-fourths of an inch. 

The spicules of the tufts projecting from the sponge are two or three inches 
in length and vary in diameter. They become attenuated towards both ex- 
tremities, but especially that inserted into the sponge-mass. Starting^ from 
the latter, they are at first smooth, then finely tuberculate ; the tub'ercles 
gradually become converted into well marked recurved prickles or hooks, and 
finally the spicules end in a pair of longer hooks, recalling to mind the arms 
of an anchor. The spicules bear a near resemblance to those at the lower 
extremity of Euplectella^ but have only two instead of four hooks at the end. 
In the specimen but few of the spicules present the complete character as de- 
scribed, most of them apparently having been broken. 

The object of the tufts of spicules with their recurved prickles, and anchor- 
like free extremities, in Pheronema would apper to be to maintain the position 
or preserve the anchorage of the sponge in its ocean home, and perhaps in the 
living animal they are incessantly produced as occasion may require, just as a 
Mytilus or a Pinna renews and attaches its threads of byssus to secure its 
position. 

The siliceous spicules of Pheronema are composed, as in sponges generally, 
of concentric layers, and exhibited a delicate tubular axis. A spicula from 
one of the tufts measured as follows : — 

Spread of the anchor one-tenth of a line ; shank of the anchor one-thirtieth 
of a line ; prickled portion of shaft one-fortieth of a line ; shaft where thick- 
est and without prickles one-eighteenth of a line, thinning out to the inserted 
end where it was not more than l-30()th of a line. 

The species I propose to dedicate to my wife under the name of Pheronema 
Annse. 

Dr. Leidy further remarked, that if any of the members desired to examine 



NATURAL SCIENCES OF PHILADELPHIA. 11 

Euglena viridiSy he had observed it in great profusion on Friday last in a ditch 
skirting the Delaware road below the coal oil depot, south of the built portion 
of the city. The water looked in the spot as if Schweinfurt green had been 
strewed on the surface. He also exhibited drawings of a species which 
appeared to be an undescribed one, and which he had several times noticed 
late in the spring and early summer some years ago. The drawings were 
made from specimens obtained in a pond near Gloucester, N J., in May, 1858. 
The water of the pond was thickly coated with a ferruginous red color due ta 
the Euglena. The infusorium is not of a blood-red hue, as is stated to be the 
case in Euglena sanguineaj but is of a uniform ferruginous red. Upon keeping 
the animalcule a few days in a glass vessel exposed to the northern light, the 
exterior of the contents assumed a bright green hue, and the red eye point, 
previously invisible, came into view, while the central mass of contents re- 
mained of the original color. The animalcules remained in this condition 
subsequently until they died. In motion the animalcule assumed the various 
forms observed in E. viridis and other species. It would elongate to about 
1-1 5th of a line by the l-75th of a line wide. In the resting condition assuming 
a globular form, it measured l-37th of a line in diameter. 

The head is obtuse ; the mouth oblique ; the tail acute, and the flagellum Js 
about the length of the body. Generally two nucleus-like vesicles occupied 
the interior, besides a clearer space around the position of the eye-point. 

Dr. R. W. Hargadine exhibited some beautiful crystals of hsemato- 
crystallin, prepared by himself after the method of Bojanowski, who 
takes a quantity of blood drawn from a vein, or better from the 
blood vessel of an animal after death, and places it from two to four 
days in a cool place, until the blood corpuscles begin to form a 
thick, dark red, or black mass. A drop of this fluid is placed on a 
slide, covered, and placed in a dark place for several hours, when 
the crystals begin to form. 

Dr. Chas. H. Thomas was elected a member of the Department. 



Oct. 19th, 1868. 

Director, Wm. Pepper, M. D., in the Chair. 
Twenty-two members present. 

Dr. H. C. Wood, Jr., called the attention of the Department to the manner 
in which one of the plant inhabitants of the ditches below the city produces its 
zoospores. The plant in question is filamentous, and grows in great numbers 
attached to twigs, bits of dead grass, splinters of wood, &c., in stagnant or 
partial stagnant water. 

At its maximum size it is very apparent to the unaided eye, and is of a 
dark green or even blackish color. Such large filaments are perfectly opaque 
and are composed of numerous cells. The base of the filament is narrowed, 
and at irregular intervals in its length there are very marked contractions. 
The younger filaments are uniform and composed of a single series of cells. 
The zoospore is of the ordinary conical form, with the usual transparent space at 
the smaller end, from which arise three long cilia. The living zoospore soon be- 
comes attached by its pointed end 1o some support, its cilia withering away, 
and commences to elongate at the expense of its transverse diameter. At^the 
same time it acquires a cellulose coat. After a while the cell thus formed divides 
transversely into two. Growth continuing, each of these cells after attaining a 
certain size, again divides transversely, and so the process goes on, until finally a 
long filament is produced, which is composed of a single series of cells placed 
end to end. When this filament has reached a certain stage of development, one 
of two things occurs, either the cells begin to divide in the direction of their 
length, or the production oi Zoospores takes place. In the first instance each cell 
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divides into two, four, &c., cells, so that in the filament a number of cells lie side 
bj side, and from this compound filament the large matured trichoma is formed 
by a continuation of growth and division. The zootpores are formed only in the 
jounger fronds, these old compound trichomata appearing to be incapable of 
developing them. The endochrome in a cell about to produce zootpores 
divides into several more or less irregularly globular or pyriform masses. This 
change takes place almost simultaneously in a number of consecutive cells. The 
walls of the cells now undergo some alteration, whereby they become soluble 
in water. And as the division of the endochrome occurs first in the most 
distant cells of the filaments, so does also this change in the cellulose coats. 
Solution of the walls now takes place, the partitions between the cells disap- 
pearing, and the outer walls opening out, separatiijg from one another. At the 
same time the zoospores begin to move uneasily, rolling on themselves, pushing 
forward, &c., and soon make their exit in a long stream which issues from the 
end of the filament. 

This plant appears to be the same as that described by Kiitzing under the 
name Sckizomeris Leibleinei. No European observer has, however, as yet 
noticed the manner in which the latter produces its zoospores^ and therefore it 
is impossible to be certain in the identification. If ^S^. Leibleinei should be found 
to differ essentially in the mode of giving birth to zoospores from the Ameri- 
can species, the latter will form the type of a new genus. 

For the present it seems better, however, to consider the two identical. 

Jno. Tomes, F. R. 8., London, was chosen a corresponding 
member of the Department. 

Nov. 2d, 1868. 

Mr. Chas. Bullock in the Chair. 

Twenty-six members present. 

Mr. T. W. Starr presented to the Department twelve slides, illus- 
trating the anatomy of miscellaneous insects, among which is the 
seventeen-year locust. 

Nov. im, 1868. 

Director, Wm. Pepper, M. D., in the Chair. 

Twenty-sisc members present. 

Mr. W. H. Walmsley donated twelve slides illustrating vegetable 
structure. 

Dr. F. W. Lewis donated slides of miscellaneous objects. 

Dr. Wood exhibited to the Department fruiting specimens of a fresh-water 
AlffOj which he had found near Chelten Hills, Montgomery County, growing in 
a rapidly flowing creek, on stones, which it covered more or less completely 
with a dark purplish, mucous coating. He stated that it might be referred, 
with some doubt, to the European plant, Chantransia ehalybeay from which it 
diflfers, however, in its habit of growth, as well as in the filaments being much 
thicker and nearly twice as long. He gave the measurements of the oval 
spores as about -^if-g-Q in the transverse, by ^3*^^ in the long diameter. The 
diameter of the filaments is about the ^^^^^ of an inch. 

The doctor also exhibited specimens of a new species of Palmella^ collected 
on the banks of the Schuylkill above Manayunk, which grew on the faces of 
rocks, kept constantly wet by dripping spring water. He proposed for the 
plant the name of Palmella Jessenij after Prof. Jessen, of Prussia, and gave the 
following specific description of P. Jesseni^ n. sp. 

P. thallo expanso, initio dilute aut laete viride, molle, pellucidulo, setate 
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provecta firmo, tuberculoso, saturate oUvaceo viride ; cellulis globasis vel ellip- 
ticis, in thalli aetate immaturo pleramque singulis aut geminis et saepe sparsis, 
in thailo maturo saepe in familias counexis, plerumque confertis ; thalli maturl 
tegumentis plerumque distinctiS) thalli immaturi plerumque diffluentibus. 

Diam. cell. glob. max. j^^jw 

Cell, oblong, long. max. -j^^tj 

Dr. Samuel Lewis was chosen a member of the Department. 

Dec. lik, 1868. 

Vice Director, J. G. Hunt, M. D., in the Chair. 

Twenty-five members present. 

Dr. F. W. Lewis presented to the Department a microscope, with 
box, bull's eye condensed, two eye pieces and three objectives, in- 
cluding 1 in., ^, and -j^j, for which the thanks of the Department 
were formally rendered. 

S. Weir Mitchell made the following remarks upon the general 
resemblance in the effects caused by the venom of the various genera 
of poisonous serpents. 

Several years ago, I reached the conclusion that the bite of the European 
viper and that of our own rattlesnake, produced identical symptoms. Since 
then I have been able, from experiments, to extend this conclusion to the 
copperhead. A very close study of Russel's experiments upon the East Indian 
snakes, particularly the cobra, and a like analysis of the results obtained 
by Guyon in Africa, and Rufz in Martinique, make it probable that all the serpents 
studied by these observers occasion symptoms which are so much alike as to 
make it impossible from these alone to state which snake inflicted the wound. 
The diflference is one of degree and never one of kind. 

Several months ago I received from Dr. Halford, of Victoria, Australia, a 
paper on venom poisoning. In replying, I enclosed a dried specimen of rattle- 
snake poison, with which he made comparative experiments. These appear 
to confirm the resemblance between the cobra and our own serpents At 
the same time Dr. H. states that the tiger-snake differs from the cobra 
in that its venom occasions but trifling or no local symptoms. He also 
adds that after death from this serpent's bite, the body does not putrify quickly, 
but is rather preserved thereby from decomposition. This seems to me so re- 
markable — so exceptional indeed — as to make it very desirable to have it set 
beyond doubt by further experiments. Apart from this single case, the 
identity of all known snake poisons seems to be well established. 

Dr. J. G. Hunt exhibited an entire pitcher of the Nepenthes Dis- 
tillatoria, prepared to show the situation of the previously unde- 
scribed glands, to which he some months ago called the attention of 
the Department. 

Dr. L. S. Bolles exhibited a new clinical microscope, constructed 
by Mr. Tolles, of the Boston Optical Works, on a plan proposed by 
Dr. Cutter of Mass. The microscope possessed a one-fifth objective, 
and resembled somewhat the tubular part of Dr. Beale's clinical 
microscope. It was, however, provided with a screfw movement for 
the adjustment, which secured a smooth and sufficiently rapid ap- 
proximation of the object glass towards the object, without the dis- 
advantages so evident in the sliding movement of a tube within a 
tube. It was unprovided, however, with any special means of illu- 
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mination, being intended to be used with diffused daylight, or di- 
rected towards a source of artificial illumination. 

At the annual election for officers held this evening, the following 
were chosen : — 

Director, S. W. Mitchell, M. D. 

Vice Director, Wm. Pepper, M. D« 

Recorder, James Tyson, M. D. 

Corresponding Secretary, J. H. McQuillen, M. D, 

Conservator, Herbert Norris, M. D. 

Treasurer, C. N. Pierce, D. D. S. 



Dec. 2\st, 1868. 
Director, S. W. Mitchell, M. D,, in the Chair. 

Twenty members present. 

Dr. J. H. McQuillen exhibited, in further illustration of his pre- 
vious communication, slides of blood corpuscles of men and lower 
animals to which chloroform and nitrous oxide had been adminis- 
tered, to show that there was no morphological change in these 
bodies after administration of anesthetics, as contended for by B. 
W. Eichardson, Sanson and others. The doctor also exhibited 
slides of blood corpuscles with which chloroform and ether had 
been brought in actual contact, producing under these circumstances 
actual disintegration. Dr. McQ. believes that the anaesthetics act 
primarily upon the nervous centres, as early contended for by Flou- 
rens and' the French physiologists generally. 

Mr. W. H. Walmslet called the attention of the Department to the very 
^reat merits of Glycerine jelly as a medium for preservation of every descrip- 
tion of objects, animal or vegetable, and exhibited specimens of both. I was 
led to experiment with it about one year ago, owing to the unsatisfactory 
results obtained from the use of balsam in many classes of objects, its high 
refracting power rendering many delicate tissues invisible, which are seen 
perfectly in the jelly. At first I was not very successful, having followed the 
formula} of Davies and other English authorities in making it ; the intense 
heat of our early summer liquified it, and spoiled many specimens. After 
many experiments, I arrived at a satisfactory result, the fluid readily jellying 
in an hour or two during the hottest days of August. 

The advantages of this medium I deem to be various and obvious, and that 
it combines within itself more than are possessed by any other with which we 
are as yet acquainted. Its preservative qualities I believe to be unsurpassed, 
for nearly every description of tissues or structure, animal or vegetable ; it 
preserves the colors of the latter in absolute perfection, it is very readily pre- 
pared and used, it attaches the covering glass to the side with sufiScient tena- 
city for all practical purposes, whilst the finishing ring of varnish will render 
it quite secure. It is equally available for objects requiring to be mounted in 
deep cells, and there is no danger of leakage, as is the case with all fluids ; it 
can be readily removed from slide and cover with hot water, if necessary. 
The refractive powers of the glycerine are sufScient to render all inert struc- 
tures transparent, whilst even the delicate lines upon the scales of a mosquito's 
wing, are as distinctly visible as though mounted dry. 

Finally, I desire, in bringing the subject before the Department, and mention- 
ing my experience with its use, to interest other members in the matter, to in- 
duce them to try it, and to bring together from time to time the results we 
may severally arrive at. For I conceive it to be almost as important to arrive 
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«,t a means of preserving permanently objects suitably prepared for scientific 
observations, as to be able to prepare them for such observation without 
reference to their preservation. Since we can only hope to arrive at accurate 
conclusions by repeated study, not by one, but many observers, this can only 
be done by having the object suitably prepared and permanently preserved. 

The formula for making glycerine jelly is as follows ; 

Take one package of Cox's gelatine, wash repeatedly iu cold water, then 
place in a vessel and add sufficiently cold water to cover it. Allow it to soak 
«,n hour or two, pour off superfluous water, add one pint of boiling water, place 
vessel on fire and boil for ten or fifteen minutes. Remove from fire, and when 
cool, but still fluid, add the white of an egg, well beaten, replace on the fire 
and boil until the albumen of the tgg coagulates. Strain while hot through 
flannel, and add an equal portion by measurement of Bower's pure glycerine, 
und fifty drops of carbolic acid in solution ; boil again for ten or fifteen 
minutes, and again strain through flannel, place in water bath, and evaporate 
to about one-half, then filter into two oz. bread-mouthed vials. (Cotton is the 
best filtering medium,) 

To use the jelly in mounting objects : — Place the stock bottle in a small jar 
of boiling water; when it becomes fluid, a sufficient quantity must be removed 
io the slide (previously warmed), with a glass rod ; the object, (previously 
soaked for some hours in equal parts of glycerine and distilled water, with a 
few drops of alcohol,) is to be placed in the drop of fluid jelly, a cover applied 
and slight weight placed upon it to exclude superfluous jelly. When cold, 
clean off the slide with a knife and wash in cqld water ; finish with a ring of 
gold size or shellac varnish. 

Note. — Dr. Carpenter cautions against use of Glycerin with objects of a 
calcareous nature, as it is a solvent of carbonate of lime. 

Mr. Chas. Bullock remarked that it is important to give the 
gelatine frequent washings previous to use, to remove traces of sul- 
phuric acid, which invariably remain from the process employed in 
its preparation. 

Mitchell W. McAllister, S. Fisher Corlies and Dr. J. G. Richard- 
son, were this evening chosen members of the Department. 

Prof. O. W. Holmes, of Boston, was chosen a corresponding 
member. 
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